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SEQUENCE LISTING 



<120> Plant Aminoacyl-tRNA Synthetase 



<130> BB-1193 



<140> 
<141> 



09/864, 464 
2001-05-24 



<150> 
<151> 



60/093,530 
1998-07-21 



<160> 37 



<170> Microsoft Office 97 



<210> 
<211> 
<212> 
<213> 



1 

528 
DNA 

Zea mays 



<400> 1 

gcacgaggtg 

tggtctcatt 

agagaacggc 

tttgtgccgt 

tctacctcac 

attccccgat 

gcagcgtgtc 

gcctctcaag 

ccttgagaag 



aacaaggaga 
gacagcacaa 
cttgacgata 
ggactggcac 
attcctaagg 
gttcgcgaag 
attgaacttg 
acactggtgg 
tatatcagcg 



tggcctcata 
caaactggta 
cccttcatgc 
cttttacccc 
agctgcaaag 
agctgttcga 
ctcgtgtatc 
tcattcactc 
aagagttgaa 



ccgtttatac 
cattcgattc 
cctaaacacc 
tttccttact 
tgcagatccc 
tgaagaggtg 
gcgtgaacgt 
cgatcctcaa 
tgtgcgagac 



actgtcgtac 
aaccgaaagc 
ctttttgagg 
gacaacatct 
cgaagcgtgc 
gagcgacgtg 
cgcgccattg 
tatcttgagg 
ctcgtgct 



ccagactcct 60 
gactcaaggg 120 
ttctgttcac 180 
acctcaagct 240 
acttcctgcc 300 
ttggtcgcat 360 
gtctcaagca 420 
atgtcaagtc 480 

528 



<210> 
<211> 
<212> 
<213> 



2 

175 
PRT 

Zea mays 



<400> 2 

His Glu Val Asn Lys Glu Met Ala Ser Tyr Arg Leu Tyr Thr Val Val 
15 10 15 

Pro Arg Leu Leu Gly Leu lie Asp Ser Thr Thr Asn Trp Tyr lie Arg 

20 25 30 

Phe Asn Arg Lys Arg Leu Lys Gly Glu Asn Gly Leu Asp Asp Thr Leu 
35 40 4 5- 

His Ala Leu Asn Thr Leu Phe Glu Val Leu Phe Thr Leu Cys Arg Gly 
50 55 60 

Leu Ala Pro Phe Thr Pro Phe Leu Thr Asp- Asn lie Tyr Leu Lys Leu 
65 70 75 80 



Leu Pro His lie Pro Lys Glu Leu Gin Ser Ala Asp Pro Arg Ser Val 

85 90 95 



1 



His Phe Leu Pro Phe Pro Asp Val Arg Glu Glu Leu Phe Asp Glu Glu 

100 105 110 



Val Glu Arg Arg Val Gly Arg Met Gin Arg Val lie Glu Leu Ala Arg 
115 120 125 

Val Ser Arg Glu Arg Arg Ala lie Gly Leu Lys Gin Pro Leu Lys Thr 

130 135 140 



Leu Val Val lie His Ser Asp Pro Gin Tyr Leu Glu Asp Val Lys Ser 
145 150 155 160 

Leu Glu Lys Tyr lie Ser Glu Glu Leu Asn Val Arg Asp Leu Val 

165 170 175 



<210> 3 

<211> 451 

<212> DNA 

<213> Oryza sativa 



<220> 

<221> unsure 
<222> (386) 
<223> n=a,c,g or t 

<220> 

<221> unsure 

<222> (417) 

<223> n=a f c,g or t 

<223> n=a,c,g or t 



<220> 

<221> unsure 
<222> (443) 
<223> n=a,c,g or t 



<220> 

<221> unsure 
<222> (449) 
<223> n=a,c,g or t 



<400> 3 

cttccccctc tcttgttcca agcccctcct ccccttaccc ccccgccgcc gccgccgccg 60 
ccgcctcatc acccgaaacc ctagccccat tcgccgcggt cgccgcctca cccgaaaccc 120 
tagccccatt cgccgccggg gtcgcggcct caggagcgga ggccatggag gacgtctgcg 180 
aggggaagga cttctccttc cccgcggagg aggagcgcgt gctcaagctg tggtcggagc 240 
tcgacgcctt ccacgagcag ctccgccgca cgaagggcgg cgaggagttc atcttctacg 300 
acgggccccc gttcgccacc ggcctcccgc actatggcca catcctcgcg ggcacaatca 360 
aggacgtggt cacccgccac cagtcnatgc gcggccgcca cgtctcccgc cgcttcnggt 420 
gggactgcca tggctccccg tcnagttcna t 451 



<210> 4 

<211> 83 

<212> PRT 

<213> Oryza sativa 

<220> 

<221> UNSURE 

<222> (76) 

<223> Xaa « ANY AMINO ACID" 



2 



<400> 4 
Phe Ser Phe Pro 
1 

Leu Asp Ala Phe 

20 

Phe lie Phe Tyr 
35 

Gly His lie Leu 
50 

Ser Met Arg Gly 
65 

Gly Ser Pro 



Ala Glu Glu Glu 
5 

His Glu Gin Leu 

Asp Gly Pro Pro 

40 

Ala Gly Thr He 
55 

Arg His Val Ser 
70 



Arg Val Leu Lys 
10 

Arg Arg Thr Lys 
25 

Phe Ala Thr Gly 



Lys Asp Val Val 

60 

Arg Arg Phe Xaa 
75 



Leu Trp Ser Glu 
15 

Gly Gly Glu Glu 
30 

Leu Pro His Tyr 
45 

Thr Arg His Gin 



Trp Asp Cys His 



<210> 5 

<211> 575 

<212> DNA 

<213> Glycine max 

<220> 

<221> unsure 

<222> (21) 

<223> n-a, c, g or t 



<220> 

<221> unsure 

<222> (219) 

<223> n=a,c,g or t 



<220> 

<221> unsure 

<222> (500) 

<223> n=a,c,g or t 

<220> 

<221> unsure 

<222> (525) 

<223> n=a,c,g or t 



<220> 

<221> unsure 
<222> (564) 
<223> n=a, c, g or t 

<400> 5 

taccttatca actcacctgt ngtgcgtgct 
tatggtgttg ttagggatgt tttcctccct 
aatgcaaaga gggttgaagt tgaaggtcta 
cttctgaact caacgaatgt tcttgatcaa 
cattttgtcc gacaagaaat ggatggttat 
aagtttcttg ataaccttac aaatatttat 
cgttctgggg aagaagactg caggatagca 
tcctgtaaag tgatggctcc ttttacacct 
cgaaaagttt ctaatggtcn gagggaagcg 



gagccacttc gtttcaagaa agaaggagtt 60 

tggtataatg catatcggtt ccttgttcaa 120 

gcaccttttg ttccctttga tcaggccaca 180 

tggattaant cagccaccca aagccttatt 240 

cgcctttaca cagtggttcc ttaccttctg 300 

gtaaggttca atcgtaagag acttaaaggt 360 

ctatcaactc tttaccatgt gcttttgtta 420 

ttcttcactg aggtgctcta tcaaaatatg 480 

tacactattg cggtnttcct ccagaagaag 540 



3 



gaggaggggg gacgactttt gcgngtgttt ttgga 



575 



<210> 6 

<211> 106 

<212> PRT 

<213> Glycine max 

<220> 

<221> UNSURE 
<222> (18) 

<223> Xaa - ANY AMINO ACID 
<400> 6 

Phe Asp Gin Ala Thr Leu Leu Asn Ser Thr Asn Val Leu Asp Gin Trp 
15 10 15 

lie Xaa Ser Ala Thr Gin Ser Leu lie His Phe Val Arg Gin Glu Met 

20 25 30 

Asp Gly Tyr Arg Leu Tyr Thr Val Val Pro Tyr Leu Leu Lys Phe Leu 
35 40 45 

Asp Asn Leu Thr Asn lie Tyr Val Arg Phe Asn Arg Lys Arg Leu Lys 
50 55 60 

Gly Arg Ser Gly Glu Glu Asp Cys Arg lie Ala Leu Ser Thr Leu Tyr 
65 70 75 80 

His Val Leu Leu Leu Ser Cys Lys Val Met Ala Pro Phe Thr Pro Phe 

85 90 95 

Phe Thr Glu Val Leu Tyr Gin Asn Met Arg 

100 105 

<210> 7 
<211> 572 
<212> DNA 

<213> Triticum aestivum 
<400> 7 

gcacgagctt tagggtgatt gccgataact atgtgactga tgatagtgga accggtgttg 60 
tccattgtgc tcctgcattt ggtgaagatg atcatcgcgt ttgccttagt gctggaatta 120 
ttgaggctag tggacttgtt gtcgctgttg atgatgatgg tcacttcatt gagaagatat 180 
ctcagttcaa agggcgacat gtcaaagagg ctgacaagga tatcatcaat gctgttaagg 240 
ataaaggaag acttgttagc aaagggagca ttgagcactc ttatccgtat tgttggcgct 300 
cgggcactcc tcttatttac cgggctgttc caagctggtt tatcaaggtt gaaaagatca 360 
gggatcagtt actagaatgc aacaaggaga cctactgggt tccagattat gtcaaggaaa 420 
agagattcca taactggcta gaaggtgcta gggactgggc tgttagcaga agtagattct 480 
ggggtactcc acttccagtg tggatcagcc aagatggtga agaaaaaaaa aaaaaaaaaa 540 
aaaaaaaaaa aaagaaaaaa aaaaaaaaaa aa 572 

<210> 8 

<211>* 173 

<212> PRT 

<213> Triticum aestivum 

<400> 8 

Thr Ser Phe Arg Val lie Ala Asp Asn Tyr Val Thr Asp Asp Ser Gly 
1 5 10 15 



4 



Thr Gly Val Val His Cys Ala Pro Ala Phe Gly Glu Asp Asp His Arg 

20 25 30 



Val Cys Leu Ser Ala Gly lie lie Glu Ala Ser Gly Leu Val Val Ala 
35 40 45" 

Val Asp Asp Asp Gly His Phe lie Glu Lys lie Ser Gin Phe Lys Gly 
50 55 60 

Arg His Val Lys Glu Ala Asp Lys Asp lie lie Asn Ala Val Lys Asp 
65 70 75 80 

Lys Gly Arg Leu Val Ser Lys Gly Ser lie Glu His Ser Tyr Pro Tyr 

85 90 95 

Cys Trp Arg Ser Gly Thr Pro Leu lie Tyr Arg Ala Val Pro Ser Trp 

100 105 110 

Phe lie Lys Val Glu Lys lie Arg Asp Gin Leu Leu Glu Cys Asn Lys 
115 120 125 

Glu Thr Tyr Trp Val Pro Asp Tyr Val Lys Glu Lys Arg Phe His Asn 
130 135 140 

Trp Leu Glu Gly Ala Arg Asp Trp Ala Val Ser Arg Ser Arg Phe Trp 
145 150 155 160 

Gly Thr Pro Leu Pro Val Trp lie Ser Gin Asp Gly Glu 

165 170 

<210> 9 
<211> 2175 
<212> DRA 
<213> Zea mays 

<400> 9 

acttgagcct ccaccttctc cgcgtctcac cttcttctcc gttctccttc cgctcccctc 60 

ttcacaacga agccctagtg tcccgcgaca tggcatctgg tctggaggag aaactcgcgg 120 

ggctctcaac gggcggcgac gggcaaaatc ctccgccggc gggtgagggc ggagaggagc 180 

cgcagctctc gaagaatgcg aagaagagag aggagaagag gaagaagctg gaagaggagc 240 

ggaggctcaa ggaggaagag aagaagaaca aggctgcggc tgccagtgga aaacctcaga 300 

aggcatctgc tgctgacgat gatgacatgg atcccactca atactatgag aataggctca 360 

aggctcttga ttcactgaag gccacaggtg taaaccccta tccccataag ttcccggttg 420 

gcatttctgt acccgaatac attgagaagt acaggacctt gagcgagggg gagaagctta 480 

cagatgtggc agagtgttta gctgggagga tcatgaacaa gagaacatcg tcgtcgaagc 540 

tatfctttta tgatctttat ggtggtggca tgaaggttca agtgatggct gatgccagga 600 

cctcagagtt ggatgaagct gaattttcta agtaccactc aggtgtgaag cgaggtgata 660 

ttgttggcat atgtggatat ccaggaaaaa gcaaccgagg ggagcttagt gtatttccaa 720 

agagatttgt cgtcctctct ccatgtcttc atatgatgcc tcgacagaag ggtgaaggaa 780 

gtgcagtgcc tgtaccgtgg actccaggaa tgggtaggaa catcgaaaat tatgttttga 840 

gggaccagga aactcggtat cgtcaaaggt atcttgatct tatggtaaac catgaagtga 900 

ggcacatctt caagacacga tctaaaattg tctcatttat ccgaaagttt cttgatgacc 960 

gtgaattttt ggaggtggag actccgatga tgaacatgat tgctggtgga gcagctgcaa 1020 

ggccttttgt tacacatcac aatgaattaa acatgcggct ttttatgcgc attgctcctg 1080 

aattatatct gaaggaactg gttgttggtg gattggaccg tgtttatgaa attggaaagc 1140 

aattcaggaa tgaaggaatt gatttaacac acaatcctga attcacaact tgtgaatttt 1200 

atatggcgta tgcagattat aatgatttga tggagcttac tgaaaccatg ttgtcaggca 1260 

tggttaagga cctgacaggt ggctataaga taaaatatca tgcaaatgga gttactaacc 1320 

ccccaataga aattgatttc acgcctccct tcagaaggat agatatgatt aaagatttgg 1380 

aggctatggc caatctcagt ataccaaaag atctatcaag tgatgaagcg aatcgttatt 1440 



tgatagaagc atgtgtgaag tatgatgtga aatgtccacc tccccaaacg acatcgcggt 1500 

tgcttgacaa gttggttggc catttcttgg aggagacatg tgtgaatcca acatttatca 1560 

tcaatcatcc agagataatg agtccattag caaagtggca taggtcccga cctggattga 1620 

ctgagaggtt cgagttgttt gttaacaaac atgaggtgtg caacgcatac acagagttga 1680 

acgatcctgt tgtgcagagg caacggtttg aggaacaact aaaggaccgt caatctggtg 1740 

atgacgaagc tatggctttg gacgaaacat tctgtactgc ccttgagtat ggtttggcac 1800 

caacaggtgg ttggggcttg ggaattgatc gcctcacgat gttgctaaca gattctcaga 1860 

acattaagga agtacttcta ttcccggcta tgaagcctca agagtagtaa tccacagcca 1920 

aaagccacaa aaggctcaaa gcaaacatga tgctacatag gctggaggat acatcaaagt 1980 

tggacctgtt gtgaattata cttatttttg ctcttgtgcg tgcgaggttt ccatttttca 2040 

ttatttgtat ttcccagcag acagttatta actaaatact gtaacgtcac agtaagttca 2100 

gtttaacttc aaacattgta gttttgagga gattgcaaat atttcgggtc aatgcaattg 2160 

gtgcttttga tagcc 2175 

<210> 10 

<211> 634 

<212> PRT 

<213> Zea mays 

<400> 10 

Leu Ser Leu His Leu Leu Arg Val Ser Pro Ser Ser Pro Phe Ser Phe 
1 5 10 15 

Arg Ser Pro Leu His Asn Glu Ala Leu Val Ser Arg Asp Met Ala Ser. 

20 25 30 

Gly Leu Glu Glu Lys Leu Ala Gly Leu Ser Thr Gly Gly Asp Gly Gin 
35 40 45 

Asn Pro Pro Pro Ala Gly Glu Gly Gly Glu Glu Pro Gin Leu Ser Lys 
50 55 60 

Asn Ala Lys Lys Arg Glu Glu Lys Arg Lys Lys Leu Glu Glu Glu Arg 
65 70 75 80 

Arg Leu Lys Glu Glu Glu Lys Lys Asn Lys Ala Ala Ala Ala Ser Gly 

85 90 95 

Lys Pro Gin Lys Ala Ser Ala Ala Asp Asp Asp Asp Met Asp Pro Thr 

100 105 110 

Gin Tyr Tyr Glu Asn Arg Leu Lys Ala Leu Asp Ser Leu Lys Ala Thr 
115 120 125 

Gly Val Asn Pro Tyr Pro His Lys Phe Pro Val Gly lie Ser Val Pro 
130 135 140 

Glu Tyr lie Glu Lys Tyr Arg Thr Leu Ser Glu Gly Glu Lys Leu Thr 
145 150 155 160 

Asp Val Ala Glu Cys Leu Ala Gly Arg lie Met Asn Lys Arg Thr Ser 

165 170 175 

Ser Ser Lys Leu Phe Phe Tyr Asp Leu Tyr Gly Gly Gly Met Lys Val 

180 185 190 

Gin Val Met Ala Asp Ala Arg Thr Ser Glu Leu Asp Glu Ala Glu Phe 
195 200 205 

Ser Lys Tyr His Ser Gly Val Lys Arg Gly Asp lie Val Gly lie Cys 



6 



210 



215 



220 



Gly Tyr Pro Gly 
225 

Arg Phe Val Val 



Gly Glu Gly Ser 

260 

Asn lie Glu Asn 
275 

Arg Tyr Leu Asp 
290 

Thr Arg Ser Lys 
305 

Glu Phe Leu Glu 



Ala Ala Ala Arg 

340 

Leu Phe Met Arg 
355 

Gly Gly Leu Asp 
370 

Gly lie Asp Leu 
385 

Met Ala Tyr Ala 



Leu Ser Gly Met 

420 

His Ala Asn Gly 
435 

Pro Phe Arg Arg 
450 

Leu Ser lie Pro 
465 

lie Glu Ala Cys 



Thr Ser Arg Leu 

500 

Cys Val Asn Pro 
515 

Leu Ala Lys Trp 



Lys Ser Asn Arg 
230 

Leu Ser Pro Cys 
245 

Ala Val Pro Val 



Tyr Val Leu Arg 

280 

Leu Met Val Asn 
295 

He Val Ser Phe 
310 

Val Glu Thr Pro 
325 

Pro Phe Val Thr 



He Ala Pro Glu 

360 

Arg Val Tyr Glu 
375 

Thr His Asn Pro 
390 

Asp Tyr Asn Asp 
405 

Val Lys Asp Leu 



Val Thr Asn Pro 

440 

He Asp Met lie 
455 

Lys Asp Leu Ser 
470 

Val' Lys Tyr Asp 
485 

Leu Asp Lys Leu 



Thr Phe He He 

520 

His Arg Ser Arg 



Gly Glu Leu Ser 
235 

Leu His Met Met 
250 

Pro Trp Thr Pro 
265 

Asp Gin Glu Thr 



His Glu Val Arg 

300 

He Arg Lys Phe 
315 

Met Met Asn Met 
330 

His His Asn Glu 
345 

Leu Tyr Leu Lys 



He Gly Lys Gin 

380 

Glu Phe Thr Thr 
395 

Leu Met Glu Leu 
410 

Thr Gly Gly Tyr 
425 

Pro He Glu lie 



Lys Asp Leu Glu 

460 

Ser Asp Glu Ala 
475 

Val Lys Cys Pro 
4 90 

Val Gly His Phe 
505 

Asn His Pro Glu 



Pro Gly Leu Thr 



Val Phe Pro Lys 

240 

Pro Arg Gin Lys 
255 

Gly Met Gly Arg 
270 

Arg Tyr Arg Gin 
285 

His He Phe Lys 



Leu Asp Asp Arg 

320 

He Ala Gly Gly 
335 

Leu Asn Met Arg 
350 

Glu Leu Val Val 
365 

Phe Arg Asn Glu 



Cys Glu Phe Tyr 

400 

Thr Glu Thr Met 
415 

Lys He Lys Tyr 
430 

Asp Phe Thr Pro 
445 

Ala Met Ala Asn 



Asn Arg Tyr Leu 

480 

Pro Pro Gin Thr 
4 95 

Leu Glu Glu Thr 
510 

He Met Ser Pro 
525 

Glu Arg Phe Glu 



530 535 540 

Leu Phe Val Asn Lys His Glu Val Cys Asn Ala Tyr- Thr Glu Leu Asn 
545 550 555 560 

Asp Pro Val Val Gin Arg Gin Arg Phe Glu Glu Gin Leu Lys Asp Arg 

565 570 575 

Gin Ser Gly Asp Asp Glu Ala Met Ala Leu Asp Glu Thr Phe Cys Thr 

580 585 590 

Ala Leu Glu Tyr Gly Leu Ala Pro Thr Gly Gly Trp Gly Leu Gly lie 
595 600 605 

Asp Arg Leu Thr Met Leu Leu Thr Asp Ser Gin Asn lie Lys Glu Val 
610 615 620 

Leu Leu Phe Pro Ala Met Lys Pro Gin Glu 
625 630 

<210> 11 

<211> 604 

<212> DNA 

<213> Oryza sativa 

<220> 

<221> unsure 
<222> (396) 
<223> n=a,c,g or t 

<220> 

<221> unsure 
<222> (408) 
<223> n=a,c,g or t 

<220> 

<221> unsure 
<222> (478) 
<22:>> n=a,c,g or t 

<220> 

<221> unsure 
<222> (536) 

<223> n=a,c,g or t 

<220> 

<221> unsure 
<222> (57-0) 
<223> n=a,c,g or t 

4 

<220> 

<221> unsure 
<222> (573) 
<223> n-a,c,g or t 

<220> 

<221> unsure 
<222> (597) . . (598) 
<223> n=a,c,g or t 
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<220> 

<221> unsure 
<222> (603) 
<223> n=a, c, g or t 

<400> 11 

tgacttttta gaggtggaga ctccaatgat gaacatgatt gcaggtggag cagctgcaag 60 
gccttttgtc acacatcata atgagttaaa catgaggctt tatatgcgta ttgctcctga 120 
gctctatctg aaggaattgg ttgttggggg gctggatcgt gtttatgaaa ttgggaagca 180 
gttcaggaat gaaggaattg acctgacgca caatcctgaa ttcacaacat gtgaatttta 240 
tatggcatat gcagattaca atgacttgat agagcttact gaaaccatgt tatctggtat 300 
ggttaaggag ttgacaggtg gctacaagat taaatatcat gctaacggag ttgagaaacc 360 
accaatagag attgatttca cacctccctt cagaangata gacatgantg aagaattaga 420 
ggctatggct aaactcaata tacctaaaga tctctcaagt gatgaagcaa acaagtantt 480 
gatagatgcc tgtgccaaat atgatgtcaa atgcccacct ccccagacta caacanggtt 540 
gcttgataag ctagtggcca tttcttggan ggnacatgtg tgaatcccac gtttatnnca 600 
acna 604 

<210> 12 

<211> 125 

<212> PRT 

<213> Oryza sativa 

<400> 12 

Asp Phe Leu Glu Val Glu Thr Pro Met Met Asn Met lie Ala Gly Gly 
15 10 15 

Ala Ala Ala Arg Pro Phe Val Thr His His Asn Glu Leu Asn Met Arg 

20 25 30 

Leu Tyr Met Arg lie Ala Pro Glu Leu Tyr Leu Lys Glu Leu Val Val 
35 40 45 

Gly Gly Leu Asp Arg Val Tyr Glu lie Gly Lys Gin Phe Arg Asn Glu 
50 55 60 

Gly lie Asp Leu Thr His Asn Pro Glu Phe Thr Thr Cys Glu Phe Tyr 
65 70 75 80 

Met Ala Tyr Ala Asp Tyr Asn Asp Leu lie Glu Leu Thr Glu Thr Met 

85- 90 95 

Leu Ser Gly Met Val Lys Glu Leu Thr Gly Gly Tyr Lys lie Lys Tyr 

100 105 110 

His Ala Asn Gly Val Glu Lys Pro Leu Asp Lys Leu Val 
115 120 125 

<210> 13 

<211> 2143 

<212> DNA 

<213> Glycine max 

<400> 13 

gcacgagctg agtcagttaa accctagttg ttgtcctcac actctcccaa gcaatggaag 60 

ttccttcgga agcgccgtct accggcatcg ccgccgaaac cataagcaaa aatgcgctga 120 

agcgcgaact caagaacaaa cagaaagaag aagaaaggaa acgcaaggag gaggacaagg 180 

ccaaaaaggc agctgaaatg cagaaggcta aggataacaa atctgcacct gctgatgaag 24 0 

atgatatgga cccaactcaa taccttgaga ataggctaaa gtatcttgca gttcaaaagg 300 

cagaggggaa taacccctat cctcacaaat tctttgtcac tatgtctctt gatcaataca 360 
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tcaaggaata tggaggttta agcaacgggc agcacctcga ggatgtctct gtgtctatgg 420 
ctggccgaat catgcacaag cgcacctctg gttctaaact cgtcttttat gacctgcaca 480 
gtggtggctt caaggtccag gttatggctg atgcgagtaa atcagacttg gatgaggctg 540 
aattttccaa attccattct aatgtgaagc gtggggacat agttggtatc actgggtttc 600 
caggcaaaag taagaagggt gaacttagta ttttccccaa gacttttgtg ttgctgtctc 660 
attgtttgca tatgatgcca aggcaaaagt ctgctgctgc tgcggataat gcaaatttga 720 
agaaaaatcc atgggtacca ggaagtacca ggaatcctga aacatatatt ttgaaagatc 780 
aggaaactag gtatcggtaa cgccatttgg atttgatgct taacccagag gttcgagaaa 840 
tatttaagac ccggtctaaa atcatttgtt acattaggag gttccttgat gaccttgatt 900 
tcttggaggt tgaaacacca atgatgaaca tgattgctgg tggagctgca gcccgtccat 960 
ttgtaactca tcacaatgat cttaacatga ggttattcat gaggattgct ccagaactgt 1020 
atcttaagga gttggttgtt ggtggactgg atcgtgttta tgaaattggt aaacaattta 1080 
ggaatgaggg catagatttg acccataatc ctgagtttac tacctgtgag ttctatatgg 1140 
cttataagga ctacaacgac ttgatggata taacagagca aatgttgagt ggtatggtta 1200 
aggaacttac caaagcagct ataaaatcaa gtatcatgct gatgggattg acaaggaacc 1260 
tattgaaatt gactttactc ctccttttag aaggattgac atgattgatg aattagagaa 1320 
ggtggcaggc ctaagtattc ccaaagactt gtcgagtgag gaagctaatc aatatttgaa 1380 
ggacacatgc ttgaagtatg agatcaaatg tcctccccct gagacaactg ctcgtttgtt 1440 
ggataaactt gttggtcact ttttggaaga gacgtgtgta aatcctacat tcatcataaa 1500 
ccaccctgag atcatgagtc ctttagcaaa gtggcacaga tcaaaacgag gcctgactga 1560 
acgttttgaa ttgtttgtta ataagcatga actttgcaat^ gcatatactg aattgaatga 1620 
ccctgtagta caacgacaaa gatttgcaga acaactcaag gatcgacaat caggtgatga 1680 
tgaagcaatg gccttcgatg aaacattttg tacggctcta gagtatggtt tgccacctac 1740 
tggtggttgg ggtttgggaa ttgatcgttt gaccatgtta ctgacagact cacagaatat 1800 
taaggaggtt cttctcttcc ctgccatgaa acctcaagac tgagccttca gtcaaagcta 1860 
tgtttaaatc tcagcagtaa aatcatacac ttcaacagga acatgagaaa ggcaagatga 1920 
ttaacatggg atctcaattt tgatttatgt acttgattag gagacttgcc atcgactggt 1980 
catgcattat ccacatttgt tgatctattt cttaagggcg gttgggaggg acgttattct 2040 
agattttttt tgttgttgtg atcgcattga atgtgatgtc atataccagc ttttttttat 2100 
tacatacttt gagatttgag acaaaaaaaa aaaaaaaaaa aaa 2143 



<210> 14 

<211> 599 

<212> PRT 

<213> Glycine max 



<220> 

<221> UNSURE 

<222> (392) . . (393) . . (394) 

<223> Xaa = ANY AMINO ACID 



<400> 14 

Leu Thr Leu Ser Gin Ala Met Glu Val Pro Ser Glu Ala Pro Ser Thr 
1 5 10 15 

Gly lie Ala Ala Glu Thr lie Ser Lys Asn Ala Leu Lys Arg Glu Leu 1 

20 25 30 

Lys Asn Lys Gin Lys Glu Glu Glu Arg Lys Arg Lys Glu Glu Asp Lys 
35 40 45 

Ala Lys Lys Ala Ala Glu Met Gin Lys Ala Lys Asp Asn Lys Ser Ala 
50 55 60 



Pro Ala Asp Glu Asp Asp Met Asp Pro Thr Gin Tyr Leu Glu Asn Arg 
65 70 75 80 



Leu Lys Tyr Leu Ala Val Gin Lys Ala Glu Gly Asn Asn Pro Tyr Pro 

85 * 90 95 



10 



His Lys Phe Phe 

100 

Gly Gly Leu Ser 
115 

Ala Gly Arg lie 
130 

Tyr Asp Leu His 
145 

Ser Lys Ser Asp 



Val Lys Arg Gly 

180 

Lys Lys Gly Glu 
195 

His Cys Leu His 
210 

Asn Ala Asn Leu 
225 



Val Thr Met Ser 



Asn Gly Gin His 

120 

Met His Lys Arg 
135 

Ser Gly Gly Phe 
150 

Leu Asp Glu Ala 
165 

Asp He Val Gly 



Leu Ser He Phe 

200 

Met Met Pro Arg 
215 

Lys Lys Asn Pro 
230 



Leu Asp Gin Tyr 
105 

Leu Glu Asp Val 



Thr Ser Gly Ser 

140 

Lys Val Gin Val 
155 

Glu Phe Ser Lys 
170 

He Thr Gly Phe 
185 

Pro Lys Thr Phe 



Gin Lys Ser Ala 

220 

Trp Val Pro Gly 
235 



He Lys Glu Tyr 
110 

Ser Val Ser Met 
125 

Lys Leu Val Phe 



Met Ala Asp Ala 

160 

Phe His Ser Asn 
175 

Pro Gly Lys Ser 
190 

Val Leu Leu Ser 

205 

Ala Ala Ala Asp 



Ser Thr Arg Asn 

240 



Pro Glu Thr Tyr 



Leu Asp Leu Met 

260 

Ser Lys He He 
275 

Leu Glu Val Glu 
290 

Ala Arg Pro Phe 
305 

Met Arg He Ala 



Leu Asp Arg Val 

340 

Asp Leu Thr His 
355 

Tyr Lys Asp Tyr 
370 

Gly Met Val Lys 
385 

Ala Asp Gly He 



He Leu Lys Asp 
245 

Leu Asn Pro Glu 



Cys Tyr He Arg 

280 

Thr Pro Met Met 
295 

Val Thr His His 
310 

Pro Glu Leu Tyr 
325 

Tyr Glu He Gly 



Asn Pro Glu Phe 

360 

Asn Asp Leu Met 
375 

Glu Leu Thr Xaa 
390 

Asp Lys Glu Pro 
405 



Gin Glu Thr Arg 
250 

Val Arg Glu lie 
265 

Arg Phe Leu Asp 



Asn Met He Ala 

300 

Asn Asp Leu Asn 
315 

Leu Lys Glu Leu 
330 

Lys Gin Phe Arg 
345 

Thr Thr Cys Glu 



Asp He Thr Glu 

380 

Xaa Xaa Tyr Lys 
395 

He Glu He Asp 
410 



Tyr Arg Arg His 
255 

Phe Lys Thr Arg 
270 

Asp Leu Asp Phe 
285 

Gly Gly Ala Ala 



Met Arg Leu Phe 

320 

Val Val Gly Gly 
335 

Asn Glu Gly He 
350 

Phe Tyr Met Ala 
365 

Gin Met Leu Ser 



He Lys Tyr His 

400 

Phe Thr Pro Pro 
415 
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Phe Arg Arg lie Asp Met lie Asp Glu Leu Glu Lys Val Ala Gly Leu 

420 425 430 



Ser lie Pro Lys Asp Leu Ser Ser Glu Glu Ala Asn Gin Tyr Leu Lys 
435 440 445 

Asp Thr Cys Leu Lys Tyr Glu lie Lys Cys Pro Pro Pro Glu Thr Thr 
450 455 460 

Ala Arg Leu Leu Asp Lys Leu Val Gly His Phe Leu Glu Glu Thr Cys 
465 470 475 480 

Val Asn Pro Thr Phe lie lie Asn His Pro Glu lie Met Ser Pro Leu 

485 490 495 

Ala Lys Trp His Arg Ser Lys Arg Gly Leu Thr Glu Arg Phe Glu Leu 

500 505 510 

Phe Val Asn Lys His Glu Leu Cys Asn Ala Tyr Thr Glu Leu Asn Asp 
515 520 525 

Pro Val Val Gin Arg Gin Arg Phe Ala Glu Gin Leu Lys Asp Arg Gin 
530 535 540 

Ser Gly Asp Asp Glu Ala Met Ala Phe Asp Glu Thr Phe Cys Thr Ala 
545 550 555 560 

Leu Glu Tyr Gly Leu Pro Pro Thr Gly Gly Trp Gly Leu Gly lie Asp 

565 570 575 

Arg Leu Thr Met Leu Leu Thr Asp Ser Gin Asn lie Lys Glu Val Leu 

580 585 590 



Leu Phe Pro Ala Met Lys Pro 
595 

<210> 15 
<211> 702 
<212> DNA 

<213> Triticum aestivum 
<400> 15 

gcacgaggct tgacaagcta gtgggccatt tcttggagga aacatgtgtg aacccaacat 60 
ttattatcaa ccacccagag ataatgagtc cattggcaaa gtggcatagg tcccgacctg 120 
ggttgacaga aaggtttgag ctctttgtta acaaacacga ggtgtgcaat gcctacactg 180 
agttgaacga tcctgttgtg caaaggcaac ggtttgagga acaactaaag gatcgtcaat 240 
ctggtgatga tgaagctatg gctttggacg aaacattctg cactgccctc gagtatgggc 300 
tgcctccgac aggtggttgg ggtttgggaa ttgatcgcct tacaatgatg ctgacagatt 360 
cccagaacat caaggaagtt ctcttgttcc cggccatgaa gccccaagag tagctgtttg 420 
caagcccatc aacagagtaa ttttgttttg ctgcgctgag gttggaggat tatgacatgt 480 
gacaatacaa cgagttttaa ctgtgccgga caaaacatgt gtagcagcac tggaggtaca 540 
agctactttt gcgtggaagg gttgttgaaa atttgaactc cggttaggag gaagagtgag 600 
gcatatgaag caagaatcag aaggagacag tgtgctacat gtttgcttgt tttctttttg 660 
gaagatcaaa atttagtgct tggtattgtt atacactttt tt 702 

<210> 16 

<211> 136 

<212> PRT 

<213> Triticum aestivum 
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<400> 16 

Thr Arg Leu Asp Lys Leu Val Gly His Phe Leu Glu Glu Thr Cys Val 
15 10 15 



Asn Pro Thr Phe lie lie Asn His Pro Glu lie Met Ser Pro Leu Ala 

20 25 30 

Lys Trp His Arg Ser Arg Pro Gly Leu Thr Glu Arg Phe Glu Leu Phe 
35 40 45 

Val Asn Lys His Glu Val Cys Asn Ala Tyr Thr Glu Leu Asn Asp Pro 
50 55 60 

Val Val Gin Arg Gin Arg Phe "Glu Glu Gin Leu Lys Asp Arg Gin Ser 
65 70 75 80 

Gly Asp Asp Glu Ala Met Ala Leu Asp Glu Thr Phe Cys Thr Ala Leu 

85 90 95 

Glu Tyr Gly Leu Pro Pro Thr Gly Gly Trp Gly Leu Gly lie Asp Arg 

100 105 110 

Leu Thr Met Met Leu Thr Asp Ser Gin Asn lie Lys Glu Val Leu Leu 
115 120 125 

Phe Pro Ala Met Lys Pro Gin Glu 
130 135 

<210> 17 

<211> 1430 

<212> DNA 

<213> Zea mays 

<400> 17 

cgaaccgctc gctgctggct cctccgcgcg cgtgttcgcg gcatggccac gcttccaatg 60 

gcgctctccc ccgccgccat ttcccccttc accaccctcc ccctctacta ttcttcgcgt 120 

cctcaccgcc gcctcctcgc ccgcttcttc tccgtcgctt cggcaccggg cggagcgaaa 180 

gggcaccgac cggcggcctc cgccgttgag gtgggcggcg tcaagatcgc gcgcgaggat 240 

gttgtgaagg aggatgatcc gacaaacaac gtgcccgaca atatcttttc gaagatcggc 300 

ctgcagctgc acaggaggga taaccatccc cttgggattt tgaagaacac aatttatgat 360 

tactttgaca agaacttcac tgggcagttt gacaagtttg atgacctttg ccctcttgtt 420 

tctgtcaagc agaattttga tgatgtcttg gtcccttctg accatgtaag ccggagttac 480 

aacgacacat attatgttga tggtcaaaca gtcttaaggt gtcataccag tgctcatcaa 540 

gctgagctgc taaggcatgg acatacacac tttcttgtaa ctggagatgt ttaccgtagg 600 

gattccattg attcaactca ctatcctgtc ttccatcaga tggaagggtt ccgtgtcttc 660 

tctcctgatg aatggtcagg gtctcgcatg ggtgggacag catatgcagc tgcagaactc 720 

aagaaaacac tggaaggctt ggcaagacat ctatttggtg ctgtagagat gcgatgggtt 780 

gacacttact tcccatttac caacccatcc tttgagctcg aaatatactt tcaggatgat 840 

tggttggagg ttttggggtg tggagtcacc gagcaggaaa ttttgaaaag aaatggcagg 900 

agggaccatg tggcatgggc ctttggattg ggcttggagc gccttgcaat ggtccttttc 960 

gacattccag atattcgact attctggtcg aatgataaac ggttcacgtc ccagttctca 1020 

gaaggcaagc ttggtgtcaa gttcaagcca ttttcaaagt ttcctccttg ttacaaggat 1080 

atgagtttct ggatcaatga tgcatttaca gaaaacaact tatgtgaggt tgtcagagga 1140 

attgctggtg atcttgttga ggaggtaaaa cttattgata atttcacgaa caagaaaggc 1200 

atgacgagcc attgctatag aatagcctat aggtcgatgg aacgctcgct cacagacgag 1260 

gagattaaca atcttcagtt gaatgtcagg gaagctgtga aagataaatt ggaagtagag 1320 

ttgagataga agcagctagc tatgcagtta taccatgaac taaattttgc ctctctttat 1380 

atgtaaatcc atttaaaatg atttttttgt atctatcaag aaaatgcacc 1430 

<210> 18 
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<211> 442 
<212> PRT 
<213> Zea mays 

<400> 18 
Arg Thr Ala Arg 
1 

Thr Leu Pro Met 

20 

Leu Pro Leu Tyr 
35 

Phe Phe Ser Val 
50 

Ala Ala Ser Ala 
65 

Val Val Lys Glu 



Ser Lys lie Gly 

100 

lie Leu Lys Asn 
115 

Gin Phe Asp Lys 
130 

Asn Phe Asp Asp 
145 

Asn Asp Thr Tyr 



Ser Ala His Gin 

180 

Val Thr Gly Asp 
195 

Pro Val Phe His 
210 

Trp Ser Gly Ser 
225 

Lys Lys Thr Leu 



Met Arg Trp Val 

260 

Leu Glu lie Tyr 
275 



Cys Trp Leu Leu 
5 

Ala Leu Ser Pro 



Tyr Ser Ser Arg 

40 

Ala Ser Ala Pro 
55 

Val Glu Val Gly 
70 

Asp Asp Pro Thr 
85 

Leu Gin Leu His 



Thr lie Tyr Asp 

120 

Phe Asp Asp Leu 
135 

Val Leu Val Pro 
150 

Tyr Val Asp Gly 
165 

Ala Glu Leu Leu 



Val Tyr Arg Arg 

200 

Gin Met Glu Gly 
215 

Arg Met Gly Gly 
230 

Glu Gly Leu Ala 
245 

Asp Thr Tyr Phe 



Phe Gin Asp Asp 

280 



Arg Ala Arg Val 
10 

Ala Ala lie Ser 
25 

Pro His Arg Arg 



Gly Gly Ala Lys 

60 

Gly Val Lys He 
75 

Asn Asn Val Pro 
90 

Arg Arg Asp Asn 
105 

Tyr Phe Asp Lys 



Cys Pro Leu Val 

140 

Ser Asp His Val 
155 

Gin Thr Val Leu 

170- 

Arg His Gly His 
185 

Asp Ser He Asp 



Phe Arg Val Phe 

220 

Thr Ala Tyr Ala 
235 

Arg His Leu Phe 
250 

Pro Phe Thr Asn 
265 

Trp Leu Glu Val 



Arg Gly Met Ala 
15 

Pro Phe Thr Thr 
30 

Leu Leu Ala Arg 
45 

Gly His Arg Pro 



Ala Arg Glu Asp 

80 

Asp Asn He Phe 
95 

His Pro Leu Gly 
110 

Asn Phe Thr Gly 
125 

Ser Val Lys Gin 



Ser Arg Ser Tyr 

160 

Arg Cys His Thr 
175 

Thr His Phe Leu 
190 

Ser Thr His Tyr 
205 

Ser Pro Asp Glu 



Ala Ala Glu Leu 

240 

Gly Ala Val Glu 
255 

Pro Ser Phe Glu 
270 

Leu Gly Cys Gly 
285 



Val Thr Glu Gin Glu He Leu Lys Arg Asn Gly Arg Arg Asp His Val 

14 




290 295 300 

Ala Trp Ala Phe Gly Leu Gly Leu Glu Arg Leu Ala Met Val Leu Phe 
305 310 315 320 

Asp lie Pro Asp He Arg Leu Phe Trp Ser Asn Asp Lys Arg Phe Thr 

325 330 ' 335 

Ser Gin Phe Ser Glu Gly Lys Leu Gly Val Lys Phe Lys Pro Phe Ser 

340 345 350 

Lys Phe Pro Pro Cys Tyr Lys Asp Met Ser Phe Trp He Asn Asp Ala. 
355 360 365 

Phe Thr Glu Asn Asn Leu Cys Glu Val Val Arg Gly He Ala Gly Asp 
370 375 380 

Leu Val Glu Glu Val Lys Leu He Asp Asn Phe Thr Asn Lys Lys Gly 
385 390 395 400 

Met Thr Ser His Cys Tyr Arg lie Ala Tyr Arg Ser Met Glu Arg Ser 

- 405 410 415 

Leu Thr Asp Glu Glu He Asn Asn Leu Gin Leu Asn Val Arg Glu Ala 

420 425 430 

Val Lys Asp Lys Leu Glu Val Glu Leu Arg . 
435 440 

<210> 19 

<211> 1000 

<212> DMA 

<213> Oryza sativa 

<400> 19 

gcacgagtgg taccaacagc atcctgctcg ggattcacac gatacatttt ttcttgaagc 60 

ccctgccgct acaaaacaat tgcctgaaga ttatcttgag aaagtaaagg aagttcatca 120 

acgtggtggt tatggctcca agggatatgg ctatgactgg aaacgggatg aagcagagaa 180 

aaacctgctt cgtacccaca ctacagcagt ttcaacaagg atgctataca agctagcaca 240 

agagaaacct tttgccccta agaggtacta ctccattgat cgtgttttcc gcaatgaagc 300 

tgtggaccgg actcatcttg cggaattcca ccagattgaa ggtctcattt gtgattatgg 360 

tttgacgctg ggtgatctga ttggtgtatt ggaggatttc ttctcgagtc taggcatgtc 420 

aaagctgcgt ttcaagcctg cctacaatcc atacaccgag ccgagcatgg aaattttcag 480 

ttaccatgaa ggtttgaaga aatgggtgga agttggtaac tctggcatgt tcagacctga 540 

aatgttactt cccatgggac tgccagaggg tgttaatgtt attgcatggg gtctttcact 600 

agaaaggcca acaatgattc tttacggcat cgacaacatt cgagacctct ttggaccaaa 660 

ggttgatttc aacctcatca agagcaaccc tctctgccgc ttgggactgc agtaaaacct 720 

tgcaaaagtt ggttggaagt gattaagtaa caagatttgt ttagttgatc agtggttgaa 780 

cgtgaagaga tcatttctgg cttaccttga aacaccaata catgtgcatt tagcagaggt 840 

ttttgtatta cagttttgag tgatatgaga ctaccagcca atttttgtgt gtgtccatat 900 

tcgaatactt tgatacattt taattgagca catccaatgt atgaagtggt catctgccgc 960 

tgcggttgct tgaatcaaaa aaaaaaaaaa aaaaaaaaaa 1000 

<210> 20 

<211> 237 

<212> PRT 

<213> Oryza sativa 

<400> 20 

His Glu Trp Tyr Gin Gin His Pro Ala Arg Asp Ser His Asp Thr Phe 



15 



1 



5 



10 



15 



Phe Leu Glu Ala 

20 

Glu Lys Val Lys 
35 

Tyr Gly Tyr Asp 
50 

Thr His Thr Thr 
65 

Glu Lys Pro Phe 



Arg Asn Glu Ala 

100 

Glu Gly Leu lie 
115 

Val Leu Glu Asp 
130 ■ 

Lys Pro Ala Tyr 
145 

Tyr His Glu Gly 



Phe Arg Pro Glu 

180 

Val He Ala Trp 
195 

Gly He Asp Asn 
210 

Leu He Lys Ser 
225 

<210> 21 
<211> 387 
<212> DNA 
<213> Glycine 

<220> 

<221> unsure 
<222> (337) 
<223> n=a,c,g 

<220> 

<22 1> unsure 
<222> (379) 
<223> n=a,c,g 

<400> 21 



Pro Ala Ala Thr 



Glu Val His Gin 

40 

Trp Lys Arg Asp 
55 

Ala Val Ser Thr 
70 

Ala Pro Lys Arg 
85 

Val Asp Arg Thr 



Cys Asp Tyr Gly 

120 

Phe Phe Ser Ser 
135 

Asn Pro Tyr Thr 
150 

Leu Lys Lys Trp 
165 

Met Leu Leu Pro 



Gly Leu Ser Leu 

200 

He Arg Asp Leu 
215 

Asn Pro Leu Cys 
230 



max 



or t 



or t 



Lys Gin Leu Pro 
25 

Arg Gly Gly Tyr 



Glu Ala Glu Lys 

60 

Arg' Met Leu Tyr 
75 

Tyr Tyr Ser He 
90 

His Leu Ala Glu 
105 

Leu Thr Leu Gly 



Leu Gly Met Ser 

140 

Glu Pro Ser Met 
155 

Val Glu Val Gly 
170 

Met Gly Leu Pro 
185 

Glu Arg Pro Thr 



Phe Gly Pro Lys 

220 

Arg Leu Gly Leu 
235 



Glu Asp Tyr Leu 
30 

Gly Ser Lys Gly 
45 

Asn Leu Leu Arg 



Lys Leu Ala Gin 

80 

Asp Arg Val Phe 
95 

Phe His Gin lie 
110 

Asp Leu He Gly 
125 

Lys Leu Arg Phe 



Glu He Phe Ser 

160 

Asn Ser Gly Met 
175 

Glu Gly Val Asn 
190 

Met He Leu Tyr 
205 

Val Asp Phe Asn 



Gin 



16 



gattgccaat ggatcatgga aagaaaaatc attcaaatct ttgaatttag gaaaaggagt 60 

catgggtgtc cctccaaatg gtggccatct tcacacttta cttaaatgca gaactatgat 120 

gaaagaaatc ttcttggaaa tgggatttga agaaatgcca accaacaatt acgttgaatc 180 

ttctttctgg aattttgata ctttatttca acctcaacaa catcctgctc gtgatgctca 240 

cgatactttc ttcctttctg aacctgcatc tgccaaatcc attccacaag attatttaga 300 

aagagtgaaa acaatgcatg agaaaggagg gcacggntct attggttgga gatacgactg 360 
gagtggaaac tgagtccana aaaaaaa 387 

<210> 22 

<211> 123 

<212> PRT 

<213> Glycine max 

<400> 22 

lie Ala Asn Gly Ser Trp Lys Glu Lys Ser Phe Lys Ser Leu Asn Leu 
15 10 15 

Gly Lys Gly *Val Met Gly Val Pro Pro Asn Gly Gly His Leu His Thr 

20 25 30 

Leu Leu Lys Cys Arg Thr Met Met Lys Glu lie Phe Leu Glu Met Gly 
35 40 45 

Phe Glu Glu Met Pro Thr Asn Asn Tyr Val Glu Ser Ser Phe Trp Asn 
50 55 60 

Phe Asp Thr Leu Phe Gin Pro Gin Gin His Pro Ala Arg Asp Ala His 
65 70 75 80 

Asp Thr Phe Phe Leu Ser Glu Pro Ala Ser Ala Lys Ser lie Pro Gin 

85 90 95 

Asp Tyr Leu Glu Arg Val Lys Thr Met His Glu Lys Gly Gly His Gly 

100 105 110 

Ser lie Gly Trp Arg Tyr Asp Trp Ser Gly Asn 
115 120 

<210>. 23 
<211> 1074 
<212> DNA 

<213> Triticum aestivum 
<400> 23 

gcacgaggga caacctattg cgataggata tagccaaccg ttgttagagg tccgtgaggc 60 

aatccagaac atttttctcg agatggggtt cagtgagatg ccaacgaaca tgtatgtaga 120 

gagcagcttc tggaattttg atgcactgtt ccagccacaa cagcatcctg ctcgtgattc 180 

acacgatacc tttttcctca aagcccctgc tacaacaaca caattacctg atgactatct 240 

tgagaaagta aagcaagtac atcagtctgg tggtcatggc tccaaaggat atggttacga 300 

ttggaagcga gatgaagcag agaaaaacct gcttcgtact cacacaactg cagtttcaac 360 

aaggatgcta tacaagctag cacaggagaa aacttttgct cctaagagat actattctat 420 

tgatcgtgtt ttccggaatg aagctgtgga ccgaactcat cttgcagaat tccaccagat 480 

agaaggtctt atttgtgatt atggtttgac gcttggtgat ctgataggtg tattggagga 540 

tttcttctcc agactaggca tgtcaaagct gcgtttcaaa cctgcctaca acccgtacac 600 

tgaaccaagc atggaaattt tcagctacca cgatggtctg aagaaatggg tggaaatagg 660 

caactcaggc atgttcaggc cggaaatgtt acttcccatg ggactgccag agggtgttaa 720 

tgttatcgca tggggtcttt cgcttgaaag gccaacaatg attctgtatg ggattgacaa 780 

catacgtgat ctctttgggc caaaggtcga cttcaatctg atcaagagca gcccgatttg 840 

ccgcttgggg ctgtagtgtg gtgagcttga tagaacttta tctggatgtc tggatgcgaa 900 

ggatgtttat ttgtggttat acctttgaaa accagtactt gtgcatttaa cagagggagt 960 
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gcagaaatac acacatgtag ctctgaattg caaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1020 
aataaaaaaa aaacaaaaaa aaaaaaaaaa tactcgaggg ggggccgtac caca 1074 

<210> 24 
<211> 284 
<212> PRT 

<213> Triticum aestivum 
<400> 24 

His Glu Gly Gin Pro lie Ala lie Gly Tyr Ser Gin Pro Leu Leu Glu 
15 10 15 

Val Arg Glu Ala lie Gin Asn lie Phe Leu Glu Met Gly Phe Ser Glu 

20 25 30 

Met Pro Thr Asn Met Tyr Val Glu Ser Ser Phe Trp Asn Phe Asp Ala 
35 40 45 

Leu Phe Gin Pro Gin Gin His Pro Ala Arg Asp Ser His Asp Thr Phe 
50 55 60 

Phe Leu Lys Ala Pro Ala Thr Thr Thr Gin Leu Pro Asp Asp Tyr Leu 
65 70 75 80 

Glu Lys Val Lys Gin Val His Gin Ser Gly Gly His Gly Ser Lys Gly 

85 90 95 

Tyr Gly Tyr Asp Trp Lys Arg Asp Glu Ala Glu Lys Asn Leu Leu Arg 

100 105 110 

Thr His Thr Thr Ala Val Ser Thr Arg Met Leu Tyr Lys Leu Ala Gin 
115 120 125 

Glu Lys Thr Phe Ala Pro Lys Arg Tyr Tyr Ser lie Asp Arg Val Phe 
130 135 140 

Arg Asn Glu Ala Val Asp Arg Thr His Leu Ala Glu Phe His Gin lie 
145 150 155 160 

Glu Gly Leu lie Cys Asp Tyr Gly Leu Thr Leu Gly Asp Leu lie Gly 

165 170 175 

Val Leu Glu Asp Phe Phe Ser Arg Leu Gly Met Ser Lys Leu Arg Phe 

180 185 190 

Lys Pro Ala Tyr Asn Pro Tyr Thr Glu Pro Ser Met Glu lie Phe Ser 
195 200 205 

Tyr His Asp Gly Leu Lys Lys Trp Val Glu lie Gly Asn Ser Gly Met 
210 215 220 

Phe Arg Pro Glu Met Leu Leu Pro Met Gly Leu Pro Glu Gly Val Asn 
225 230 235 240 

Val lie Ala Trp Gly Leu Ser Leu Glu Arg Pro Thr Met lie Leu Tyr 

245 250 255 

Gly lie Asp Asn lie Arg Asp Leu Phe Gly Pro Lys Val Asp Phe Asn 

260 265 270 
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Leu lie Lys Ser Ser Pro lie Cys Arg Leu Gly Leu 
275 280 

<210> 25 

<211> 1939 

<212> DNA 

<213> Zea mays 

<400> 25 

gtccggaatt cccgggtcga cccacgcgtc cgtgctgtcc cattggcaac ttgcgcgcta 60 
ctctgactcg agtggccgct actctacccc acccacaccc ttccgcccgc cgccactaaa 120 
ccctagcggg acacccgcct tgctcgcgcc gcctcatcct ctcactcctc tcggaccccc 180 
ggtggccggt gcagagctgc gcgaccgaga accgaatctg tgagccatgt cgaccaacaa 240 
gggcagcgcg gccaagggcg gcggagggaa gaagaaggag gtgaagaagg agacgaagct 300 
cgggatggcc tataagaagg acgacaactt cggggagtgg tactccgagg ttgttgttaa 360 
cagtgaaatg attgagtact atgacatttc tggttgttat atattgaggc catgggcgat 420 
ggaaatctgg gagctactga aagaattctt tgatgcagaa attaaaaagc tgaagctcaa 480 
accatattat ttccctttgt ttgttactga gaatgttcta cagaaggaaa aggaccacat 540 
tgagggcttt gcacctgagg tagcttgggt tactaaatct gggaaatctg acctggaagc 600 
accgattgca atccgcccca caagtgagac tgtcatgtat ccgtacttct ccaaatggat 660 
aagaagccac cgagacttac ccttgaggtg taatcaatgg tgtaatgttg ttagatggga 720 
gtttagcaat ccaactcctt tcataaggag ccgtgaattt ctgtggcaag aggggcatac . 780 
tgcttttgcg actaaagaag aggcagatga agaggttctc caaatattgg aactgtaccg 840 
aaggatatac gaagaatttt tagcagttcc agtttccaaa gggagaaaaa gcgagatgga 900 
aaaatttgca ggtggccttt ataccaccag cgttgaggcc ttcattccaa acactggtcg 960 
tggcatacaa ggcgcaacct cacactgtct tggtcaaaac tttgccaaga tgtttgatat 1020 
cacttttgag aatgagaaag gtgttaggga aatggtttgg caaaactctt gggcctacac 1080 
aacccgctcg attggagtga tggtgatgac acatggtgat gacaaaggct tagtattacc 1140 
accaaaggtg gcaccaatcc aggtaatcgt gatttcagtg ccttataagg acgctgacac 1200 
aactgccata aagggagcct gcgaatcaac tgtttacaca ctcgatcaat ctgggattag 1260 
agcggatcag gacacccgtg aaaattactc tccaggttgg aagtattccc actgggaaat 1320 
gaaaggtgtt ccattgagaa ttgagattgg tccaaaagat ctggcaaaca aacaggtgcg 1380 
tgttgtccgc cgggacaacg gtgcaaaggt ' tgacatccct gtgaccaatt tggttgaaga 1440 
ggttaaagtg ttactggatg agattcaaaa aaatctgttc aaaacagccc aagaaaagag 1500 
agatgcctgt gttcatgtcg tgaacacttg ggatgaattc acaactgctc tgaataacaa 1560 
aaagttgatc ttggctccat ggtgtgatga ggaggaaatt gagaaagatg taaaaactcg 1620 
gacaaaaggg gaacttggag ctgcgaaaac attgtgtact ccatttgagc agccagaact 1680 
tccagaaggt accctgtgct ttgcatctgg aaagccagcg aagaagtggt cgttctgggg 1740 
ccgcagctac tgattgcctg tgctgggatt atttctggat tcagttctag tgagttatgt 1800 
agctttgaag tgtcggatac aaatccaaaa atccatttac attgcgtttt acatcgactt 1860 
gcagttctca tgtcatcact gctgacaaaa gccatcgatt tcctgtggac catgctattc 1920 
gagtttgaat gttgcaagg 1939 

<210> 26 

<211> 383 

<212> PRT 

<213> Zea mays 

<400> 26 

Pro lie Ala lie Arg Pro Thr Ser Glu Thr Val Met Tyr Pro Tyr Phe 
15 10 15 

Ser Lys Trp lie Arg Ser His Arg Asp Leu Pro Leu Arg Cys Asn Gin 

20 25 30 

Trp Cys Asn Val Val Arg Trp Glu Phe Ser Asn Pro Thr Pro Phe lie 
35 40 45 

Arg Ser Arg Glu Phe Leu Trp Gin Glu Gly His Thr Ala Phe Ala Thr 
50 55 .60 
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Lys Glu Glu Ala 
65 

Arg lie Tyr Glu 



Ser Glu Met Glu 

100 

Ala Phe lie Pro 
115 

Cys Leu Gly Gin 
130 

Glu Lys Gly Val 
145 

Thr Arg Ser lie 



Leu Val Leu Pro 

180 

Val Pro Tyr Lys 
195 

Ser Thr Val Tyr 
210 

Thr Arg Glu Asn 
225 

Lys Gly Val Pro 



Lys Gin Val Arg 

260 

Pro Val Thr Asn 
275 

Gin Lys Asn Leu 
290 

His Val Val Asn 
305 

Lys Leu lie Leu 



Val Lys Thr Arg 

340 

Thr Pro Phe Glu 
355 

Ser Gly Lys Pro 
370 



Asp Glu Glu Val 
70 

Glu Phe Leu Ala 
85 

Lys Phe Ala Gly 



Asn Thr Gly Arg 

120 

Asn Phe Ala Lys 
135 

Arg Glu Met Val 
150 

Gly Val Met Val 
165 

Pro Lys Val Ala 



Asp Ala Asp Thr 

200 

Thr Leu Asp Gin 
215 

Tyr Ser Pro Gly 
230 

Leu Arg lie Glu 
245 

Val Val Arg Arg 



Leu Val Glu Glu 

280 

Phe Lys Thr Ala 
295 

Thr Trp Asp Glu 
310 

Ala Pro Trp Cys 
325 

Thr Lys Gly Glu 



Gin Pro Glu Leu 

360 

Ala Lys Lys Trp 
375 



Leu Gin lie Leu 
75 

Val Pro Val Ser 
90 

Gly Leu Tyr Thr 
105 

Gly lie Gin Gly 



Met Phe Asp lie 

140 

Trp Gin Asn Ser 
155 

Met Thr His Gly 
170 

Pro He Gin Val 
185 

Thr Ala He Lys 



Ser Gly He Arg 

220 

Trp Lys Tyr Ser 
235 

He Gly Pro Lys 
250 

Asp Asn Gly Ala 
265 

Val Lys Val Leu 



Gin Glu Lys Arg 

300 

Phe Thr Thr Ala 
315 

Asp Glu Glu Glu 
330 

Leu Gly Ala Ala 
345 

Pro Glu Gly Thr 



Ser Phe Trp Gly 

380 

20 



Glu Leu Tyr Arg 

80 

Lys Gly Arg Lys 
95 

Thr Ser Val Glu 
110 

Ala Thr Ser His 
125 

Thr Phe Glu Asn 



Trp Ala Tyr Thr 

160 

Asp Asp Lys Gly 
175 

He Val He Ser 
190 

Gly Ala Cys Glu 
205 

Ala Asp Gin Asp 



His Trp Glu Met 

240 

Asp Leu Ala Asn 
255 

Lys Val Asp lie 
270 

Leu Asp Glu He 
285 

Asp Ala Cys Val 



Leu Asn Asn Lys 

320 

lie Glu Lys Asp 
335 

Lys Thr Leu Cys 
350 

Leu Cys Phe Ala 
365 

Arg Ser Tyr 



<210> 
<211> 
<212> 
<213> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 



27 

697 

DNA 

Glycine 



unsure 

(11) 
n=a, c, g 



unsure 
(40) 
n=a, c, g 



unsure 
(42) 
n-a, c, g 



unsure 
(91) 
n=a , c, g 



unsure 
(118) 
n=a, c, g 



unsure 
(183) 
n=a, c, g 



unsure 
(266) 
n=a, c, g 



unsure 
(304) 
n=a, c, g 



unsure 
(503) 
n=a, c, g 

unsure 
(632) 
n=a, c, g 



unsure 
(694) 
n=a, c, g 



max 



or t 



or t 



or t 



or t 



or t 



or t 



or t 



or t 



or t 



or t 



or t 



<400> 27 

gtgaaacagt natgtatccc tactactcta agtggataan gngacatcgt gacttgcctt 60 

tgaaacttaa tcagtggtgc aatgttgtaa natgggagtt cagcaacccc actccatnca 120 

tcaggagtcg cgagtttctt tggcaagaag ggcacactgc ttttgcaaca aaggatgaag 180 

canatgcaga agttcttgag attctggaat tatataggcg tatatacgaa gagtatttgg 240 

cagttcctgt cataaagggt aagaanagtg agcttgagaa gtttgctggt ggactctaca 300 

ctancaatgt tgaggcattt attccaaaca ctggtcgtgg tatccaaggt gcaacttctc 360 

attgtttggg ccaaaatttt gctaaaatgt ttgagataaa ctttgaaaat gaaaagggag 420 

agaaagcaat ggtctggcag aattcatggg cctatagtac tcgaactatt ggggtcatgg 480 

tgatggttca tggtgatgac aangggattg gtactacctc ctaaagtagc atcagtacaa 540 

gttattgtga ttcctgtgcc ttacaaagat gccgatactc aaggaatctt tgatgcctgt 600 

ctgcactgtg aatacattga tgaagcagga tngcgctgag cagatctaga gatatatctc 660 

ctggatgaga tccactggga atgaaagggt ctcnaga 697 

<210> 28 

<211> 173 

<212> PRT 

<213> Glycine max 

<220> 

<221> UNSURE 

<222> (13) . . (14) 

<223> Xaa = ANY AMINO ACID 

<220> 

<221> UNSURE 
<222> (30) 

<223> Xaa = ANY AMINO ACID 
<220> 

<221> UNSURE 
<222> (39) 

<223> Xaa = ANY AMINO ACID 
<220> 

<221> UNSURE 
<222> (61) 

<223> Xaa = ANY AMINO ACID 
<220> 

<221> UNSURE 
<222> (88) 

<223> Xaa = ANY AMINO ACID 
<220> 

<221> UNSURE 
<222> (101) 

<223> Xaa = ANY AMINO ACID 
<220> 

<221> UNSURE 
<222> (167)- 

<223> Xaa = ANY AMINO ACID 
<400> 28 

Glu Thr Val Met Tyr Pro Tyr Tyr Ser Lys Trp lie Xaa Xaa His Arg 
15 10 15 

Asp Leu Pro Leu Lys Leu Asn Gin Trp Cys Asn Val Val Xaa Trp Glu 



22 



20 



25 



30 



Phe Ser Asn Pro Thr 
35 

Glu Gly His Thr Ala 
50 

Leu Glu lie Leu Glu 
65 

Val Pro Val lie Lys 

85 



Pro Xaa lie Arg Ser Arg 
40 

Phe Ala Thr Lys Asp Glu 
55 

Leu Tyr Arg Arg lie Tyr 
70 75 

Gly Lys Xaa Ser Glu Leu 

90 



Glu Phe Leu Trp Gin 
45 

Ala Xaa Ala Glu Val 
60 

Glu Glu Tyr Leu Ala 

80 

Glu Lys Phe Ala Gly 

95 



Gly Leu Tyr Thr 

100 

Gly He Gin Gly 
115 

Met Phe Glu He 
130 

Trp Gin Asn Ser 
145 

Met Val His Gly 



Xaa Asn Val Glu 



Ala Thr Ser His 

120 

Asn Phe Glu Asn 
135 

Trp Ala Tyr Ser 
150 

Asp Asp Xaa Gly 
165 



Ala Phe He Pro 
105 

Cys Leu Gly Gin 



Glu Lys Gly Glu 

140 

Thr Arg Thr He 
155 

He Gly Thr Thr 
170 



Asn Thr Gly Arg 
110 

Asn Phe Ala Lys 
125 

Lys Ala Met Val 



Gly Val Met Val 

160 

Ser 



<210> 29 

<211> 564 

<212> DNA 

<213> Triticum aestivum 



<220> 

<221> unsure 
<222> (439) 
<223> n=a,c,g or t 



<220> 

<221> unsure 
<222> (466) 
<223> n=a,c,g or t 

<220> 

<221> unsure 
<222> (526) 
<223> n=a, c, g or t 

<220> 

<221> unsure 
<222> (536) 
<223> n=a, c, g or t 

<220> 

<221> unsure 
<222> (564) 

<223> n=a, c, g or t 



<400> 29 



23 



tagcaatcca actcctttca taaggagccg tgaatttctt tggcaagaag gccatacagt 60 

ttttgcaact aaagaggagg cagatgaaga ggtcctccaa atattggaac tctacaggag 120 

aatatatgaa gaatttttag cagttccagt gtccaaaggg aggaaaagtg agatggaaaa 180 

gtttgctggt ggactttata caaccagtgt agaggccttc attccaaata ctggccgtgg 240 

tatacaaggt gcaacttcac attgtcttgg tcaaaacttt gcaaagatgt ttgatatcac 300 

tttcgagaat gaaaagggtg aacggtccat ggtgtggcag aactcttggg catacactac 360 

ccgctcgatt ggggtcatga taatgacaca tggtgatgac aagggcttag tgctgccacc 420 

aaaggtgacc tatccaggnc attgtatcct gtgccattaa agatgntgac acaacagcta 480 

ttaaaggggc gtcgagcggc gttacacctt gaccaactgg atcggnagat ttgatnccgt 540 

gaaatacccc caggtggaaa atcn 564 

<210> 30 
<211> 152 
<212> PRT 

<213> Triticum aestivum 
<400> 30 

Ser Asn Pro Thr Pro Phe lie Arg Ser Arg Glu Phe Leu Trp Gin Glu 
15 10 15 

Gly His Thr Val Phe Ala Thr Lys Glu Glu Ala Asp Glu Glu Val Leu 

20 25 30 

Gin lie Leu Glu Leu Tyr Arg Arg lie Tyr Glu Glu Phe Leu Ala Val 
35 40 45 

Pro Val Ser Lys Gly Arg Lys Ser Glu Met Glu Lys Phe Ala Gly Gly 
50 55 60 

Leu Tyr Thr Thr Ser Val Glu Ala Phe lie Pro Asn Thr Gly Arg Gly 
65 ■ 70 75 80 

He Gin Gly Ala Thr Ser His Cys Leu Gly Gin Asn Phe Ala Lys Met' 

85 90 95 

Phe Asp He Thr Phe Glu Asn Glu Lys Gly Glu Arg Ser Met Val Trp 

100 105 110 

Gin Asn Ser Trp Ala Tyr Thr Thr Arg Ser He Gly Val Met He Met 
115 120 125 

Thr His Gly Asp Asp Lys Gly Leu Val Leu Pro Pro Lys Val Thr Tyr 
130 135 140 

Pro Gly His Cys He Leu Cys His 
145 150 

<210> 31 

<211> 1072 

<212> PRT 

<213> Saccharomyces cerevisiae 

<400> 31 

Met Ser Glu Ser Asn. Ala His Phe Ser Phe Pro Lys Glu Glu Glu Lys 
1 5 10 15 

Val Leu Ser Leu Trp Asp Glu lie Asp Ala Phe His Thr Ser Leu Glu 

20 25 30 

Leu Thr Lys Asp Lys Pro Glu Phe Ser Phe Phe Asp Gly Pro Pro Phe 
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35 



40 



45 



Ala Thr Gly Thr 
50 

Asp lie Val Pro 
65 

Arg Phe Gly Trp 



Lys Lys Leu Gly 

100 

Glu Asn Tyr Asn 
115 

Asp Trp Arg Lys 
130 

Asn Asp Tyr Lys 
145 

Ala Phe Lys Gin 



Val Met Pro Tyr 

180 

Ala Gin Gin Asn 
195 

Phe Asn Val lie 
210 

Thr Pro Trp Thr 
225 

Phe Glu Tyr Val 



Leu Leu Glu Ser 

260 

Lys Tyr Lys lie 
■275 

Lys Tyr Glu Pro 
290 

Ala Phe Arg Val 
305 

Gly He Val His 



Cys Leu Lys Asn 

340 

He Asp Asp Leu 



Pro His Tyr Gly 
55 

Arg Tyr Ala Thr 
70 

Asp Thr His Gly 
85 

He Thr Gly Lys 



Asn Glu Cys Arg 

120 

Thr He Gly Arg 
135 

Thr Met Tyr Pro 
150 

Leu His Glu Lys 
165 

Ser Thr Gly Leu 



Tyr Lys Asp Val 

200 

Gly Gin Glu Lys 
215 

Leu Pro Ser Asn 
230 

Lys He Tyr Asp 
245 

Leu He Lys Thr 



Val Glu Lys He 

280 

Leu Phe Pro Tyr 
295 

He Ser Asp Asp 
310 

Asn Ala Pro Ala 
325 

Gly Val He Ser 



Gly Arg Phe Thr 



His He Leu Ala 

60 

Met Thr Gly His 
75 

Val Pro He Glu 
90 

Asp Asp Val Phe 
105 

Ser He Val Met 



Leu Gly Arg Trp 

140 

Ser Phe Met Glu 
155 

Gly Gin Val Tyr 
170 

Thr Thr Pro Leu 
185 

Asn Asp Pro Ala 



Thr Gin Leu Val 

220 

Leu Ser Leu Cys 
235 

Glu Thr Arg Asp 
250 

Leu Tyr Lys Lys 
265' 

# 

Lys Gly Ser Asp 



Phe Ala Glu Gin 

300 

Tyr Val Thr Ser 
315 

Phe Gly Glu Glu 
330 

Glu Asp Ser Val 
345 

Lys Asp Val Pro 

25 



Ser Thr He Lys 



His Val Glu Arg 

80 

His He He Asp 
95 

Lys Tyr Gly Leu 
110 

Thr Tyr Ala Ser 
125 

He Asp Phe Asp 



Ser Thr Trp Trp 

160 

Arg Gly Phe Lys 
175 

Ser Asn Phe Glu 
190 

Val Thr He Gly 
205 

Ala Trp Thr Thr 



Val Asn Ala Asp 

240 

Arg Tyr Phe lie 
255 

Pro Lys Asn Glu 
270 

Leu Val Gly Leu 
285 

Phe His. Glu Thr 



Asp Ser Gly Thr 

320 

Asp Asn Ala Ala 
335 

Leu Pro Asn Ala 
350 

Asp Phe Glu Gly 



lie Asp Asp Leu 
355 

Val Tyr Val Lys 
370 

Thr Gly Asn Leu 
385 

Cys Trp Arg Ser 



Phe Val Arg Val 

420 

Lys Ser His Trp 
435 

Trp lie Ala Asn 
450 

Gly Thr Pro lie 
465 

Cys Val Gly Ser 



lie Thr Asp Leu 

500 

Lys Gin Gly Lys 
515 

Trp Phe Glu Ser 
530 

Glu Asn Thr Glu 
545 

Glu Gly Leu Asp 



Gly Thr His Leu 

580 

Gly lie Val Leu 
595 

Asn Tyr Pro Asp 
610 

Leu Arg Leu Tyr 
625 

Lys Phe Lys Glu 



Pro Trp Trp Asn 

660 



Gly Arg Phe Thr 

360 

Asp Ala Asp Lys 
375 

Leu Leu Ala Ser 
390 

Asp Thr Pro Leu 
405 

Lys Asn lie Val 



Val Pro Asn Thr 

440 

Ala Arg Asp Trp 
455 

Pro Leu Trp Val 
470 

lie Lys Glu Leu 
485 

His Arg Asp Val 



Gly Asp Leu Lys 

520 

Gly Ser Met Pro 
535 

Lys Phe Asp Glu 
550 

Gin Thr Arg Gly 
565 

Phe Gly Ser Val 



Ala Ala Asp Gly 

600 

Pro Ser lie Val 
615 

Leu lie Asn Ser 
630 

Glu Gly Val Lys 
645 

Ser Phe Lys Phe 



Lys Asp Val Pro 



Leu lie lie Lys 

380 

Gin lie Arg His 

395 . 

Leu Tyr Arg Ser 
410 

Pro Gin Met Leu 
425 

lie Lys Glu Lys 



Asn Val Ser Arg 

4 60 

Ser Asp Asp Phe 

. 475 

Glu Glu Leu Thr 
490 

lie Asp Lys Leu 
505 

Arg lie Glu Glu 



Tyr Ala Ser Gin 

540 

Arg Val Pro Ala 
555 

Trp Phe Tyr Thr 
570 

Pro Tyr Lys Asn 
585 

Arg Lys Met Ser 



Leu Asn Lys Tyr 

620 

Pro Val Leu Lys 
635 

Glu Val Val Ser 
650 

Leu Asp Gly Gin 
665 



Asp Phe Glu Gly 
365 

Tyr Leu Thr Asn 



Ser Tyr Pro Phe 

400 

Val Pro Ala Trp 
415 

Asp Ser Val Met 
430 

Arg Phe Ala Asn 
445 

Asn Arg Tyr Trp 



Glu Glu Val Val 

480 

Gly Val Arg Asn 
495 

Thr lie Pro Ser 
510 

Val Phe Asp Cys 
525 

His Tyr Pro Phe 



Asn Phe lie Ser 

560 

Leu Ala Val Leu 
575 

Val He Val Ser 
590 

Lys Ser Leu Lys 
605 

Gly Ala Asp Ala 



Ala Glu Ser Leu 

640 

Lys Val Leu Leu 
655 

He Ala Leu Leu 
670 
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Lys Lys Met Ser Asn lie Asp Phe Gin Tyr Asp Asp Ser Val Lys Ser 
675 680 685 



Asp Asn Val Met 
690 

Gin Phe lie His 
705 

Pro Lys Leu Leu 



Phe Asn Arg Arg 

740 

Lys Ala Leu Asn 
755 

Met Ala Pro Phe 
770 

Lys Glu Tyr lie 
785 

Arg Ser Val His 



Asp Glu Ala lie 

820 

Leu Gly Arg Asn 
835 

Leu Lys Thr Leu 
850 

Val Glu Ala Leu 
865 

Val Val He Thr 



Val Ala Asp Trp 

900 

Lys Val Lys Asp 
915 

Tyr Leu Glu Ser 
930 

Gly Asp Leu Asn 
945 

Gly Gin Glu Thr 



Asn He Tyr Ser 

980 



Asp Arg Trp He 
695 

Glu Glu Met Gly 
710 

Asn Phe He Asp 
725 

Arg Leu Lys Gly 



Ser Leu Phe Asp 

760 

Thr Pro Phe Leu 
775 

Pro Glu Ala Val 
790 

Phe Leu Ser Tyr 
805 

Glu Thr Ala Val 



He Arg Glu Lys 

840 

Val He Leu His 
855 

Lys Asn Tyr He 
870 

Ser Asp Glu Ala 
885 

Pro Val Leu Gly 



Ala Leu Pro Ser 

920 

Gly Lys Leu Glu 
935 

Ala He Arg Gly 
950 

Arg Thr Asp Gin 
965 

Glu Leu Lys Ser 



Leu Ala Ser Met 

700 

Gin Tyr Lys Leu 
715 

Glu Leu Thr Asn 
730 

Glu Asn Gly Val 
745 

Ala Leu Phe Thr 



Ser Glu Ser He 

780 

Leu Ala Lys Tyr 
795 

Pro Val Val Lys 
810 

Ser Arg Met Gin 
825 

Lys Thr He Ser 



Ser Asp Glu Ser 

860 

He Glu Glu Leu 
875 

Lys Tyr Gly Val 
890 

Lys Lys Leu Lys 
905 

Val Thr Ser Glu 



Val Ala Gly He 

940 

Leu Pro Glu Ser 
955 

Asp Val Leu He 
970 

Glu Gly Leu Ala 
985 
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Gin Ser Leu Val 



Tyr Thr Val Val 

720 

Trp Tyr He Arg 
735 

Glu Asp Cys Leu 
750 

Phe Val Arg Ala 
765 

Tyr Leu Arg Leu 



Gly Lys Asp Gly 

800 

Lys Glu Tyr Phe 
815 

Ser Val He Asp 
830 

Leu Lys Thr Pro 
845 

Tyr Leu Lys Asp 



Asn Val Arg Asp 

880 

Glu Tyr Lys Ala 
895 

Lys Asp Ala Lys 
910 

Gin Val Arg Glu 
925 

Glu Leu Val Lys 



Ala Val Gin Ala 

960 

He Met Asp Thr 
975 

Arg Glu Leu Val 
990 




Asn Arg lie Gin Lys Leu Arg Lys Lys Cys Gly Leu Glu Ala Thr Asp 
995 1000 1005 

Asp Val Leu Val Glu Tyr Glu Leu Val Lys Asp Thr lie Asp Phe Glu 
1010 1015 1020 

Ala He Val Lys Glu His Phe Asp Met Leu Ser Lys Thr Cys Arg Ser 
1025 1030 1035 1040 

Asp He Ala Lys Tyr Asp Gly Ser Lys Thr Asp Pro He Gly Asp Glu 

1045 1050 1055 



Glu Gin Ser He Asn Asp Thr He Phe Lys Leu Lys Val Phe Lys Leu 

1060 1065 1070 



<210> 32 

<211> 1266 

<212> PRT 

<213> Homo sapiens 



<400> 32 

Met Ser Asn Lys Met Leu Gin Gin Val Pro Glu Asn lie Asn Phe Pro 
15 10 15 

Ala Glu Glu Glu Lys He Leu Glu Phe Trp Thr Glu Phe Asn Cys Phe 

20 25 30 



Gin Glu Cys Leu 
35 

Asp Gly Pro Pro 
50 

Ala Gly Thr He 
65 

Phe His Val Asp 



Glu Tyr Glu He 

100 

Ala Lys Met Gly 
115 

Met Arg Tyr Ser 
130 

Trp He Asp Phe 
145 

Glu Ser Val Trp 



Tyr Arg Gly Val 

180 

Leu Ser Asn Phe 
195 



Lys Gin Ser Lys 

40 

Phe Ala Thr Gly 
55 

Lys Asp lie Val 
70 

Arg Arg Phe Gly 
85 

Asp Lys Thr Leu 



He Thr Glu Tyr 

120 

Ala Glu Trp Lys 
135 

Asp Asn Asp Tyr 
150 

Trp Val Phe Lys 
165 

Lys Val Met Pro 



Glu Ser His -Gin 

.200 



His Lys Pro Lys 



Leu Pro His Tyr 

60 

Thr Arg Tyr Ala 
75 

Trp Asp Cys His 
90 

Gly He Arg Gly 
105 

Asn Asn Gin Cys 



Ser Thr Val Ser 

140 

Lys Thr Leu Tyr 
155 

Gin Leu Tyr Asp 
170 

Phe Ser Thr Ala 
185 

Asn Tyr Lys Asp 



Phe Thr Phe Tyr 
45 

Gly His He Leu 



His Gin Ser Gly 

80 

Gly Leu Pro Val 
95 

Pro Glu Asp Val 
110 

Arg Ala He Val 
125 

Arg Leu Gly Arg 



Pro Gin Phe Met 

160 

Lys Gly Leu Val 
175 

Cys Asn Thr Pro 
190 

Val Gin Asp Pro 
205 
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Ser Val Phe Val Thr Phe 
■ 210 

! Val Ala Trp Thr Thr Thr 

\ 225 230 

"} 

Cys Val Asn Pro Glu Met 

245 

Gly Arg Leu Leu lie Leu 

260 

Leu Glu Ser Asp Tyr Glu 
275 



Pro Leu Glu Glu Asp 
215 

Pro Trp Thr Leu Pro 

235 

Gin Tyr Val Lys lie 

250 

Met Glu Ala Arg Leu 
265 

lie Leu Glu Arg Phe 
280 



Glu Thr Val Ser Leu 
220 

Ser Asn Leu Ala Val 

240 

Lys Asp Val Ala Arg 

255 

Ser Ala Leu Tyr Lys 
270 

Pro Gly Ala Tyr Leu 
285 



Lys 

• i 

« 

\ Glu 
\ 305 

Glu 
Tyr 

A, 
I 

\ Val 

i 

Phe 

Leu 
385 

i Tyr 

i 

i 

i Pro 

y 
t 

■i 

\\ Asn 

, i 
t 

t 

' Phe 

Arg 
465 

Glu 
Ala 
Pro 



Gly Lys Lys Tyr Arg 
290 

Asn Gly Ala Phe Thr 

310 

Gly Thr Gly Val Val 

325 

Arg Val Cys Met Asp 
340 

Cys Pro Val Asp Ala 
355 

Ala Gly Gin Tyr Val 
370 

Lys Glu Gin Gly Arg 

390 

Pro Phe Cys Trp Arg 

405 

Ser Trp Phe Val Arg 
420 

Asn Asp Leu Cys Tyr 
435 

Gly Asn Trp Leu Lys 
450 

Tyr Trp Gly Thr Pro 

470 

Val Val Cys He Gly 

485 

Lys He Ser Asp Leu 
500 

Ser Arg Cys Gly Lys 
515 



Pro Leu Phe Asp Tyr 
295 

Val Leu Val Asp Asn 

315 

His Gin Ala Pro Tyr 

330 

Phe Asn He He Arg 
345 

Ser Gly Cys Phe Thr 
360 

Lys Asp Ala Asp Lys 
375 

Leu Leu Val Ala Thr 

395 

Ser Asp Thr Pro Leu 

410 

Val Glu Asn Met Val 
425 

Trp Val Pro Glu Leu 
440 

Asp Ala Arg Asp Trp 
455 

He Pro Leu Trp Val 

475 

Ser Val Ala Glu Leu 

490 

His Arg Glu Ser Val 
505 

Gly Ser Leu His Arg 
520 



Phe Leu Lys Cys Lys 
300 

Tyr Val Lys Glu Glu 

320 

Phe Gly Ala Glu Asp 

335 

Lys Asp Ser Leu Pro 
350 

Thr Glu Val Thr Asp 
365 

Ser He He Arg Thr 

380 

Thr Phe Thr His Ser 

400 

He Tyr Lys Ala Val 

415 

Asp Gin Leu Leu Arg 
430 

Val Arg Glu Lys Arg 
445 

Thr He Ser Arg Asn 
4 60 

Ser Asp Asp Phe Glu 

480 

Glu Glu Leu Ser Gly 

495 

Asp His Leu Thr He 
510 

He Ser Glu Val Phe 
525 
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Asp Cys Trp Phe 
530 

Pro Phe Glu Asn 
545 

lie Ala Glu Gly 



Val Leu Ala Thr 

580 

Val Asn Gly Leu 
595 

Lys Lys Asn Tyr 
610 

Asp Ala Leu Arg 
625 

Asn Leu Arg Phe 



Leu Leu Pro Trp 

660 

Arg Leu Gin Lys 
675 

Val Arg Glu Ser 
690 

Gin Ser Leu lie 
705 

Tyr Thr Val Val 



Trp Tyr Val Arg 

740 

Glu Asp Cys Val 
755 

Leu Cys Arg Leu 
770 

Tyr Gin Asn Leu 
785 

Asp Thr Leu Ser 



Leu lie Asp Lys 

820 

lie Glu Leu Gly 
835 



Glu Ser Gly Ser 
535 

Lys Arg Glu Phe 
550 

lie Asp Gin Thr 
565 

Ala Leu Phe Gly 



Val Leu Ala Ser 

600 

Pro Asp Pro Val 
615 

Leu Tyr Leu lie 
630 

Lys Glu Glu Gly 
645 

Tyr Asn Ala Tyr 



Glu Glu Glu lie 

680 

Pro Asn lie Thr 
695 

Gly Phe Phe Glu 
710 

Pro Arg Leu Val 
725 

Met Asn Arg Arg 



Met Ala Leu Glu 

760 

Met Ala Pro Tyr 
775 

Lys Val Leu lie 
790 

He His Tyr Leu 
805 

Lys Thr Glu Ser 



Arg Val He Arg 

840 



Met Pro Tyr Ala 

540 

Glu Asp Ala Phe 
555 

Arg Gly Trp Phe 
570 

Gin Pro Pro Phe 
585 

Asp Gly Gin Lys 



Ser He He Gin 

620 

Asn Ser Pro Val 
635 

Val Arg Asp Val 
650 

Arg Phe Leu He 
665 

Glu Phe Leu Tyr 



Asp Arg Trp He 

700 

Thr Glu Met Ala 
715 

Lys Phe Val Asp 
730 

Arg Leu Lys Gly 
745 

Thr Leu Phe Ser 



Thr Pro Phe Leu 

780 

Asp Pro Val Ser 
795 

Met Leu Pro Arg 
810 

Ala Val Ser Gin 
825 

Asp Arg Lys Thr 



Gin Val His Tyr 



Pro Ala Asp Phe 

560 

Tyr Thr Leu Leu 
575 

Lys Asn Val He 
590 

Met Ser Lys Arg 
605 

Lys Tyr Gly Ala 



Val Arg Ala Glu 

640 

Leu Lys Asp Val 
655 

Gin Asn Val Leu 
670 

Asn Glu Asn Thr 
685 

Leu Ser Phe Met 



Ala Tyr Arg Leu 

720 

He Leu Thr Asn 
735 

Glu Asn Gly Met 
750 

Val Leu Leu Ser 
765 

Thr Glu Leu Met 



Val Gin Asp Lys 

800 

Val Arg Glu Glu 
815 

Met Gin Ser Val 
830 

He Pro He Lys 
845 
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Tyr Pro Leu Lys Glu lie Val Val lie His Gin Asp Pro Glu Ala Leu 
850 855 860 



Lys Asp lie Lys Ser Leu Glu Lys Tyr lie lie Glu Glu Leu Asn Val 
865 870 875 880 

Arg Lys Val Thr Leu Ser Thr Asp Lys Asn Lys Tyr Gly lie Arg Leu 

885 890 895 

Arg Ala Glu Pro Asp His Met Val Leu Gly Lys Arg Leu Lys Gly Ala 

900 905 910 

Phe Lys Ala Val Met Thr Ser lie Lys Gin Leu Ser Ser Glu Glu Leu 
915 920 925 

Glu Gin Phe Gin Lys Thr Gly Thr He Val Val Glu Gly His Glu Leu 
930 935 940 

His Asp Glu Asp He Arg Leu Met Tyr Thr Phe Asp Gin Ala Thr Gly 
945 950 955 960 

Gly Thr Ala Gin Phe Glu Ala His Ser Asp Ala Gin Ala Leu Val Leu 

965 970 975 

Leu Asp Val Thr Pro Asp Gin Ser Met Val Asp Glu Gly Met Ala Arg 

980 985 990 

Glu Val He Asn Arg He Gin Lys Leu Arg Lys Lys Cys Asn Leu Val 
995 1000 1005 

Pro Thr Asp Glu He Thr Val Tyr Tyr Lys Ala Lys Ser Glu Gly Thr 
1010 1015 1020 

Tyr Leu Asn Ser Val He Glu Ser His Thr Glu Phe He Phe Thr Thr 
1025 1030 1035 1040 

He Lys Ala Pro Leu Lys Pro Tyr Pro Val Ser Pro Ser Asp Lys Val 

1045 1050 1055 

Leu He Gin Glu Lys Thr Gin Leu Lys Gly Ser Glu Leu Glu He Thr 
• 1060 1065 1070 

Leu Thr Arg Gly Ser Ser Leu Pro Gly Pro Ala Cys Ala Tyr Val Asn 
1075 1080 1085 

Leu Asn He Cys Ala Asn Gly Ser Glu Gin Gly Gly Val Leu Leu Leu 
1090 1095 1100 

Glu Asn Pro Lys Gly Asp Asn Arg Leu Asp Leu Leu Lys Leu Lys Ser 
1105 1110 1115 1120 

Val Val Thr Ser He Phe Gly Val Lys Asn Thr Glu Leu Ala Val Phe 

1125 1130 1135 

His Asp Glu Thr Glu He Gin Asn Gin Thr Asp Leu Leu Ser Leu Ser 

1140 1145 1150 



Gly Lys Thr Leu Cys Val Thr Ala Gly Ser Ala Pro Ser Leu He Asn 
1155 1160 1165 
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Ser Ser Ser Thr Leu Leu Cys Gin Tyr lie Asn Leu Gin Leu Leu Asn 
1170 1175 1180 



Ala Lys Pro Gin Glu Cys Leu Met Gly Thr Val Gly Thr Leu Leu Leu 
1185 1190 1195 1200 

Glu Asn Pro Leu Gly Gin Asn Gly Leu Thr His Gin Gly Leu Leu Tyr 

1205 1210 1215 

Glu Ala Ala Lys Val Phe Gly Leu Arg Ser Arg Lys Leu Lys Leu Phe 

1220 1225 1230 

Leu Asn Glu Thr Gin Thr Gin Glu lie Thr Glu Asp lie Pro Val Lys 
1235 1240 1245 

Thr Leu Asn Met Lys Thr Val Tyr Val Ser Val Leu Pro Thr Thr Ala 
1250 1255 1260 



Asp Phe 
1265 



<210> 33 

<211> 1262 

<212> PRT 

<213> Homo sapiens 



<400> 33 

Met Leu Gin Gin Val Pro Glu Asn 
1 5 

Lys He Leu Glu Phe Trp Thr Glu 

20 

Lys Gin Ser Lys His Lys Pro Lys 

35 40 

Phe Ala Thr Gly Leu Pro His Tyr 
50 55 



He Asn Phe Pro Ala Glu Glu Glu 
10 15 

Phe Asn Cys Phe Gin Glu Cys Leu 
25 30 

Phe Thr Phe Tyr Asp Gly Pro Pro 

45 

Gly His He Leu Ala Gly Thr He 

60 



Lys Asp He Val Thr 
65 

Arg Arg Phe Gly Trp 

85 



Arg Tyr Ala His Gin 
70 

Asp Cys His Gly Leu 



Ser Gly Phe His Val Asp 
75 80 

Pro Val Glu Tyr Glu He 

95 



Asp Lys Thr Leu Gly He Arg Gly 

100 . 

He Thr Glu Tyr Asn Asn Gin Cys 
115 120 

Ala Glu Trp Lys Ser Thr Val Ser 
130 135 

Asp Asn Asp Tyr Lys Thr Leu Tyr 
145 150 

Trp Val Phe Lys Gin Leu Tyr Asp 

165 



Pro Glu Asp Val Ala Lys Met Gly 
105 HO 

Arg Ala He Val Met Arg Tyr Ser 

125 

Arg Leu Gly Arg Trp lie Asp Phe 

140 

Pro Gin Phe Met Glu Ser Val Trp 
155 160 

Lys Gly Leu Val Tyr Arg Gly Val 
170 175 
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Lys Val Met Pro 

180 

Glu Ser His Gin 
195 

Thr Phe Pro Leu 
210 

Thr Thr Pro Trp 
225 

Glu Met Gin Tyr 



lie Leu Met Glu 

260 

Tyr Glu lie Leu 
275 

Tyr Arg Pro Leu 
290 

Phe Thr Val Leu 
305 

Val Val His Gin 



Met Asp Phe Asn 

340 

Asp Ala Ser Gly 
355 

Tyr Val Lys Asp 
370 

Gly Arg Leu Leu 
385 

Trp Arg Ser Asp 



Val Arg Val Glu 

420 

Cys Tyr Trp Val 
435 

Leu Lys Asp Ala 
450 

Thr Pro lie Pro 
465 

He Gly Ser Val 



Phe Ser Thr Ala 



Asn Tyr Lys Asp 

200 

Glu Glu Asp Glu 
215 

Thr Leu Pro Ser 
230 

Val Lys He Lys 
245 

Ala Arg Leu Ser 



Glu Arg Phe Pro 

280 

Phe Asp Tyr Phe 
295 

Val Asp Asn Tyr 
310 

Ala Pro Tyr Phe 
325 

He He Arg Lys 



Cys Phe Thr Thr 

360 

Ala Asp Lys Ser 
375 

Val Ala Thr Thr 
390 

Thr Pro Leu He 
405 

Asn Met Val Asp 



Pro Glu Leu Val 

440 

Arg Asp Trp Thr 
455 

Leu Trp Val Ser 
470 

Ala Glu Leu Glu 
485 



Cys Asn Thr Pro 
185 

Val Gin Asp Pro 



Thr Val Ser Leu 

220 

Asn Leu Ala Val 
235 

Asp Val Ala Arg 
250 

Ala Leu Tyr Lys 
265 

Gly Ala Tyr Leu 



Leu Lys Cys Lys 

300 

Val Lys Glu Glu 
315 

Gly Ala Glu Asp 
330 

Asp Ser Leu Pro 
345 

Glu Val Thr Asp 



He He Arg Thr 

380 

Phe Thr His Ser 
395 

Tyr Lys Ala Val 
410 

Gin Leu Leu Arg 
425 

Arg Glu Lys Arg 



He Ser Arg Asn 

460 

Asp Asp Phe Glu 
475 

Glu Leu Ser Gly 
490 



Leu Ser Asn Phe 
190 

Ser Val Phe Val 
205 

Val Ala Trp Thr 



Cys Val Asn Pro 

240 

Gly Arg Leu Leu 
255 

Leu Glu Ser Asp 
270 

Lys Gly Lys Lys 
285 

Glu Asn Gly Ala 



Glu Gly Thr Gly 

320 

Tyr Arg Val Cys 
335 

Val Cys Pro Val 
350 

Phe Ala Gly Gin 
365 

Leu Lys Glu Gin 



Tyr Pro Phe Cys 

400 

Pro Ser Trp Phe 
415 

Asn Asn Asp Leu 
430 

Phe Gly Asn Trp 
445 

Arg Tyr Trp Gly 



Glu Val Val Cys 

480 

Ala Lys He Ser 
4 95 
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Asp Leu His Arg 

500 

Gly Lys Gly Ser 
515 

Glu Ser Gly Ser 
530 

Lys Arg Glu Phe 
545 

lie Asp Gin Thr 



Ala Leu Phe Gly 

580 

Val Leu Ala Ser 
595 

Pro Asp Pro Val 
610 

Leu Tyr Leu lie 
625 

Lys Glu Glu Gly 



Tyr Asn Ala Tyr 

660 

Glu Glu Glu He 
675 

Pro Asn He Thr 
690 

Gly Phe Phe Glu 
705 

Pro Arg Leu Val 



Met Asn Arg Arg 

740 

Met Ala Leu Glu 
755 

He Ala Pro Tyr 
770 

Lys Val Leu He 
785 

He His Tyr Leu 



Glu Ser Val Asp 



Leu His Arg He 

520 

Met Pro Tyr Ala 
535 

Glu Asp Ala Phe 
550 

Arg Gly Trp Phe 
565 

Gin Pro Pro Phe 



Asp Gly Gin Lys 

600 

Ser He He Gin 
615 

Asn Ser Pro Val 
630 

Val Arg Asp Val 
645 

Arg Phe Leu He 



Glu Phe Leu Tyr 

680 

Asp Arg Trp He 
695 

Thr Glu Met Ala 
710 

Lys Phe Val Asp 
725 

Arg Leu Lys Gly 



Thr Leu Phe Ser 

760 

Thr Pro Phe Leu 
775 

Asp Pro Val Ser 
790 

Met Leu Pro Arg 
805 



His Leu Thr He 
505 

Ser Glu Val Phe 



Gin Val His Tyr 

540 

Pro Ala Asp Phe 
555 

Tyr Thr Leu Leu 
570 

Lys Asn Val He 
585 

Met Ser Lys Arg 



Lys Tyr Gly Ala 

620 

Val Arg Ala Glu 
635 

Leu Lys Asp Val 
650 

Gin Asn Val Leu 
665 

Asn Glu Asn Thr 



Leu Ser Phe Met 

700 

Ala Tyr Arg Leu 
715 

lie Leu Thr Asn 
730 

Glu Asn Gly Met 
745 

Val Leu Leu Ser 



Thr Glu Leu Met 

780 

Val Gin Asp Lys 
795 

Val Arg Glu Glu 
810 



Pro Ser Arg Cys 
510 

Asp Cys Trp Phe 
525 

Pro Phe Glu Asn 



He Ala Glu Gly 

560 

Val Leu Ala Thr 
575 

Val Asn Gly Leu 
590 

Lys Lys Asn Tyr 
605 

Asp Ala Leu Arg 



Asn Leu Arg Phe 

640 

Leu Leu Pro Trp 
655 

Arg Leu Gin Lys 
670 

Val Arg Glu Ser 
685 

Gin Ser Leu lie 



Tyr Thr Val Val 

720 

Trp Tyr Val Arg 
735 

Glu Asp Cys Val 
750 

Leu Cys Arg Leu 
765 

Tyr Gin Asn Leu 



Asp Thr Leu Ser 

800 

Leu He Asp Lys 
815 
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Lys Thr Glu Ser Ala Val Ser Gin 

820 

Arg Val lie Arg Asp Arg Lys Thr 
835 840 

Glu lie Val Val lie His Gin Asp 
850 855 

Ser Leu Glu Lys Tyr lie lie Glu 
865 870 

Leu Ser Thr Asp Lys Asn Lys Tyr 

885 

Asp His Met Val \Leu Gly Lys Arg 

900 



Met Gin Ser Val He Glu Leu Gly 
825 830 

He Pro He Lys Tyr Pro Leu Lys 

845 

Pro Glu Ala Leu Lys Asp He Lys 

860 

Glu Leu Asn Val Arg Lys Val Thr 
875 880 

Gly He Arg Leu Arg Ala Glu Pro 
890 895 

Leu Lys Gly Ala Phe Lys Ala Val 
905 910 



Met Thr Ser He Lys 
915 

Lys Thr Gly Thr He 
930 

He Arg Leu Met Tyr 
945 

Phe Glu Ala His Ser 

965 



Gin Leu Ser Ser Glu Glu 
920 

Val Val Glu Gly His Glu 
935 

Thr Phe Asp Gin Ala Thr 
950 955 

Asp Ala Gin Ala Leu Val 

970 



Leu Glu Gin Phe- Gin 
925 

Leu His Asp Glu Asp 
940 

Gly Gly Thr Ala Gin 

960 

Leu Leu Asp Val Thr 

975 



Pro Asp Gin Ser Met Val Asp Glu Gly Met Ala Arg Glu Val He Asn 

980 985 990 

Arg He Gin Lys Leu Arg Lys Lys Cys Asn Leu Val Pro Thr Asp Glu 
995 1000 1005 

He Thr Val Tyr Tyr Lys Ala Lys Ser Glu Gly Thr Tyr Leu Asn Ser 
1010 1015 1020 

Val He Glu Ser His Thr Glu Phe He Phe Thr Thr He Lys Ala Pro 
1025 1030 1035 1040 

Leu Lys Pro Tyr Pro Val Ser Pro Ser Asp Lys Val Leu He Gin Glu 

1045 1050 1055 

Lys Thr Gin Leu Lys Gly Ser Glu Leu Glu He Thr Leu Thr Arg Gly 

1060 1065 1070 

Ser Ser Leu Pro Gly Pro Ala Cys Ala Tyr Val Asn Leu Asn He Cys 
1075 1080 1085 

Ala Asn Gly Ser Glu Gin Gly Gly Val Leu Leu Leu Glu Asn Pro Lys 
1090 1095 1100 

Gly Asp Asn Arg Leu Asp Leu Leu Lys Leu Lys Ser Val Val Thr Ser 
1105 1H0 1H5 1120 

He Phe Gly Val Lys Asn Thr Glu Leu Ala Val Phe His Asp Glu Thr 

1125 H30 1135 
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Glu lie Gin Asn Gin 

1140 

Cys Val Thr Ala Gly 
1155 

Leu Leu Cys .Gin Tyr 
- 1170 

Glu Cys Leu Met Gly 
1185 

Gly Gin Asn Gly Leu 

1205 

Val Phe Gly Leu Arg 

1220 

Gin Thr Gin Glu He 
1235 

Lys Thr Val Tyr Val 
1250 



Thr Asp Leu Leu Ser 

114'5 

Ser Ala Pro Ser Leu 
1160 

He Asn Leu Gin Leu 
1175 

Thr Val Gly Thr Leu 
190 

Thr His Gin Gly Leu 

1210 

Ser Arg Lys Leu Lys 

1225 

Thr Glu Asp He Pro 
1240 

Ser Val Leu Pro Thr 
1255 



Leu Ser Gly Lys Thr Leu 

1150 

He Asn Ser Ser Ser Thr 
1165 

Leu Asn Ala Lys Pro Gin 
1180 

Leu Leu Glu Asn Pro Leu 
195 1200 

Leu Tyr Glu Ala Ala Lys 

1215 

Leu Phe Leu Asn Glu Thr 

1230 

Val Lys Thr Leu. Asn Met 
1245 

Thr Ala Asp Phe 
1260 ' 



<210> 34 
<211> 626 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 34 

Met Glu Gly Ala Ala Asp Gin Thr Thr Lys Ala Leu Ser Glu Leu Ala 
15 10 15 

Met Asp Ser Ser Thr Thr Leu Asn Ala Ala Glu Ser Ser Ala Gly Asp 

20 25 30 

Gly Ala Gly Pro Arg Ser Lys Asn Ala Leu Lys Lys Glu Gin Lys Met 
35 40 45 

Lys Gin Lys Glu Glu Glu Lys Arg Arg Lys Asp Glu Glu Lys Ala Glu 
50 55 60 

Lys Ala Lys Gin Ala Pro Lys Ala Ser Ser Gin Lys Ala Val Ala Ala 
65 70 75 80 

Asp Asp Glu Glu Met Asp Ala Thr Gin Tyr Tyr Glu Asn Arg Leu Lys 

85 90 95 

Tyr Leu Ala Ala Glu Lys Ala Lys Gly Glu Asn Pro Tyr Pro His Lys 

100 105 HO 

Phe Ala Val Ser Met Ser He Pro Lys Tyr He Glu Thr Tyr Gly Ser 
115 120 125 

Leu Asn Asn Gly Asp His Val Glu Asn Ala Glu Glu Ser Leu Ala Gly 
130 135 * 140 

Arg lie Met Ser Lys Arg Ser Ser Ser Ser Lys Leu Phe Phe Tyr Asp 
145 150 ' 155 160 
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Leu His Gly Asp Asp Phe Lys Val Gin Val Met Ala Asp Ala Ser Lys 

165 170 175 



Ser Gly Leu Asp 

180 

Arg Gly Asp lie 
195 

Gly Glu Leu Ser 
210 

Leu His Met Met 
225 

Glu He Trp Val 



Lys Asp Gin Glu 

260 

Asn Val Glu Val 
275 

Tyr Val Arg Arg 
290 

Pro Met Met Asn 
305 

Thr His His Asn 



Glu Leu Tyr Leu 

340 

Glu He Gly Lys 
355 

Pro Glu Phe Thr 
370 

Asp Leu Met Glu 
385 

Leu Thr Gly Gly 



Asp Pro He Glu 

420 

He Gly Glu Leu 
435 

Ala Ser Glu Glu 
450 

Asp Val Lys Cys 
465 



Glu Ala Glu Phe 



Val Gly Val He 

200 

He Phe Pro Arg 
215 

Pro Arg Lys Ala 
230 

Pro Gly Gin Thr 
245 

Ser Arg Tyr Arg 



Arg Gin He Phe 

280 

Phe Leu Asp Asn 
295 

Met He Ala Gly 
310 

Asp Leu Asp Met 
325 

Lys Gin Leu He 



Gin Phe Arg Asn 

360 

Thr Cys Glu Phe 
375 

Met Thr Glu Val 
390 

Tyr Lys He Lys 
405 

He Asp Phe Thr 



Glu Lys Val Ala 

440 

Ala Asn Lys Tyr 
455 

Pro Pro Pro Gin 
470 



Leu Lys Leu His 
185 

Gly Phe Pro Gly 



Ser Phe He Leu 

220 

Asp Asn Val Asn 
235 

Arg Asn Pro Glu 
250 

Gin Arg His Leu 
265 

Arg Thr Arg Ala 



Lys Asn Phe Leu 

300 

Gly Ala Ala Ala 
315 

Arg Leu Tyr Met 
330 

Val Gly Gly Leu 
345 

Glu Gly He Asp 



Tyr Met Ala Phe 

380 

Met Leu Ser Gly 
395 

Tyr Asn Ala Asn 
410 

Pro Pro Phe Arg 
425 

Lys Leu Asn He 



Leu He Asp Ala 

460 

Thr Thr Ala Arg 
475 



Ser Asn Ala Lys 
190 

Lys Thr Lys Arg 
205 

Leu Ser His Cys 



Ala Lys Lys Pro 

240 

Ala Tyr Val Leu 
255 

Asp Met- He Leu 
270 

Lys He lie Ser 
285 

Glu Val Glu Thr 



Arg Pro Phe Val 

320 

Arg He Ala Pro 
335 

Glu Arg Val Tyr 
350 

Leu Thr His Asn 
365 

Ala Asp Tyr Asn 



Met Val Lys Glu 

400 

Gly Tyr Asp Lys 
415 

Arg He Glu Met 
430 

Pro Lys Asp Leu 
445 

Cys Ala Arg Phe 



Leu Leu Asp Lys 

480 
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Leu Val Gly Glu Phe Leu Glu Pro Thr Cys Val Asn Pro Thr Phe He 

485 490 495 



He Asn Gin Pro Glu 

500 

Lys Ser Gly Leu Thr 
515 

Leu Cys Asn Ala Tyr 

.530 

Arg Phe Ala Asp Gin 
545 

Met Ala Leu Asp Glu 

565 

Pro Thr Gly Gly Trp 

580 

Thr Asp Ser Leu Asn 
595 

Pro Pro Gin Glu Glu 
610 



He Met Ser Pro Leu Ala 

505 

Glu Arg Phe Glu Leu Phe 
520 

Thr Glu Leu Asn Asp Pro 
535 

Leu Lys Asp Arg Gin Ser 
550 555 

Thr Phe Cys Asn Ala Leu 

570 

Gly Leu Gly He Asp Arg 

585 

He Lys Glu Val Leu Phe 
600 

Ser Ala Ala Ala Gin Ala 
615 



Lys Trp His Arg Ser 
510 

He Asn Lys His Glu 
525 

Val Val Gin Arg Gin 
540 

Gly Asp Asp Glu Ala 

560 

Glu Tyr Gly Leu Ala 

575 

Leu Ser. Met Leu. Leu 
590 

Phe Pro Ala Met Arg 
605 

Pro Leu Thr Glu Glu 

62.0 



Lys Lys 
625 



<210> 35 

<211> 451 

<212> PRT 

<213> Homo sapiens 



<400> 35 

Met Val Gly Ser Ala 
1 5 

Val Ser Lys Ala Ser 

20 

Gly Ser Arg Pro Pro 
35 

Ser Val Val Glu Leu' 
50 

Asn Leu Thr Arg Lys 
65 

Gin Gin His His Pro 

85 

Phe Tyr Lys Gin Tyr 

100 

Tyr Asp Asn Leu Ser 
115 



Leu Arg Arg Gly Ala His 

10 

His He Ser Arg Gly His 

25 

Ala Ala Glu Cys Ala Thr 
40 

Leu Gly Lys Ser Tyr Pro 
55 

Val Leu Thr Arg Val Gly 
70 75 

Leu Trp Leu He Lys Glu 

90 

Val Gly Arg Phe Gly Thr 

105 

Pro Val Val Thr Thr Trp 
120 
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Ala Tyr Val Tyr Leu 

15 

Gin His Gin Ala Trp 
30 

Gin Arg Ala Pro Gly 
45 

Gin Asp Asp His Ser 
60 

Arg Asn Leu His Asn 

80 

Arg Val Lys Glu His 

95 

Pro Leu Phe Ser Val 
110 

Gin Asn Phe Asp Ser 
125 




Leu Leu He Pro Ala Asp His Pro Ser Arg Lys Lys Gly Asp Asn Tyr 
130 135 140 

Tyr Leu Asn Arg Thr His Met Leu Arg Ala His Thr Ser Ala His Gin 
145 150 155 160 

Trp Asp Leu Leu His Ala Gly Leu Asp Ala Phe Leu Val Val Gly Asp 

165 170 175 

Val Tyr- Arg Arg Asp Gin He Asp Ser Gin His Tyr Pro He Phe His 

■ 180 185 190 

Gin Leu Glu Ala Val Arg Leu Phe Ser Lys His Glu Leu Phe Ala Gly 
195 200 205 

He Lys Asp Gly Glu Ser Leu Gin Leu Phe Glu Gin Ser Ser Arg Ser 
210 215 220 

Ala His Lys Gin Glu Thr His Thr Met Glu Ala Val Lys Leu Val Glu 
225 230 235 240 

Phe Asp Leu Lys Gin Thr Leu Thr Arg Leu Met Ala His Leu Phe Gly 

245 - 250 255 

Asp Glu Leu Glu He Arg Trp Val Asp Cys Tyr Phe Pro Phe Thr His 

260 265 270 

Pro Ser Phe Glu Met Glu He Asn Phe His Gly Glu Trp Leu Glu Val 
275 280 285 

Leu Gly Cys Gly Val Met Glu Gin Gin Leu Val Asn Ser Ala Gly Ala 
290 295 300 

Gin Asp Arg He Gly Trp Ala Phe Gly Leu Gly Leu Glu Arg Leu Ala 
305 310 315 320 

Met He Leu Tyr Asp He Pro Asp He Arg Leu Phe Trp Cys Glu Asp 

325 330 335 

Glu Arg Phe Leu Lys Gin Phe Cys Val Ser Asn He Asn Gin Lys Val 

340 345 350 

Lys Phe Gin Pro Leu Ser Lys Tyr Pro Ala Val lie Asn, Asp He Ser 
355 360 365 

Phe Trp Leu Pro Ser Glu Asn Tyr Ala Glu Asn Asp Phe Tyr Asp Leu 
370 375 380 

Val Arg Thr He Gly Gly Asp Leu Val Glu Lys Val Asp Leu He Asp 
385 390 395 400 

Lys Phe Val His Pro Lys Thr His Lys Thr Ser His Cys Tyr Arg He 

405 410 415 

Thr Tyr Arg His Met Glu Arg Thr Leu Ser Gin Arg Glu Val Arg His 

420 425 430 

He His Gin Ala Leu Gin Glu Ala Ala Val Gin Leu Leu Gly Val Glu 
435 440 445 
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Gly Arg Phe 
450 



<210> 36 
<211> 503 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 36 

Met Ser Asp Phe Gin Leu Glu lie Leu Lys Lys Leu Asp Glu Leu Asp 
15 10 15 

Glu lie Lys Ser Thr Leu Ala Thr Phe Pro Gin His Gly Ser Gin Asp 

20 25 30 

Val Leu Ser Ala Leu Asn Ser Leu Lys Ala His Asn Lys Leu Glu Phe 
35 40 45 

Ser Lys Val Asp Thr Val Thr Tyr Asp Leu Thr Lys Glu Gly Ala Gin 
50 55 60 

lie Leu Asn Glu Gly Ser Tyr Glu lie Lys Leu Val Lys Leu lie Gin 
65 70 75 80 

Glu Leu Gly Gin Leu Gin He Lys Asp Val Met Ser Lys Leu Gly Pro 

85 90 95 

Gin Val Gly Lys Val Gly Gin Ala Arg Ala Phe Lys Asn Gly Trp He 

100 105 110 

Ala Lys Asn Ala Ser Asn Glu Leu Glu Leu Ser Ala Lys Leu Gin Asn 
115 120 125 

Thr Asp Leu Asn Glu Leu Thr Asp Glu Thr Gin Ser He Leu Ala Gin 
130 135 140 

He Lys Asn Asn Ser His Leu Asp Ser He Asp Ala Lys He Leu Asn 
145 150 155 160 

Asp Leu Lys Lys Arg Lys Leu He Ala Gin Gly Lys He Thr Asp Phe 

165 170 175 

Ser Val Thr Lys Gly Pro Glu Phe Ser Thr Asp Leu Thr Lys Leu Glu 

180 185 190 

Thr Asp Leu Thr Ser Asp Met Val Ser Thr Asn Ala Tyr Lys Asp Leu 
195 200 205 

Lys Phe Lys Pro Tyr Asn Phe Asn Ser Gin Gly Val Gin He Ser Ser 
210 215 220 

Gly Ala Leu His Pro Leu Asn Lys Val Arg Glu Glu Phe Arg Gin He 
225 230 235 240 

Phe Phe Ser Met Gly Phe Thr Glu Met Pro Ser Asn Gin Tyr Val Glu 

245 250 255 

Thr Gly Phe Trp Asn Phe Asp Ala Leu Tyr Val Pro Gin Gin His Pro 

260 265 270 
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Ala Arg Asp Leu Gin Asp Thr Phe Tyr He Lys Asp Pro Leu Thr Ala 
275 280 285 

Glu Leu Pro Asp Asp Lys Thr Tyr Met Asp Asn He Lys Ala Val His 
290 295 300 



Glu Gin Gly Arg 
305 

Glu Glu Cys Gin 



Ala Arg Met Leu 

340 

Phe Ser He Asp 
355 

Leu Ala Glu Phe 
370 

Thr Leu Gly Asp 
385 

Gly Val Thr Gly 



Pro Ser Met Glu 

420 

Glu He Gly Asn 
435 

Gly Leu Pro Lys 
450 

Arg Pro Thr Met 
465 

Gly His Lys Val 



Phe Gly Ser He 
310 

Lys Leu Val Leu 
325 

His Asp Leu Ala 



Arg Val Phe Arg 

360 

His Gin Val Glu 
375 

Leu He Lys Phe 
390 

Leu Arg Phe Lys 
405 

He Phe Ser Trp 



Ser Gly Met Phe 

440 

Asp Leu Arg Val 
455 

He Lys Tyr Lys 
470 

Ser Leu Asp Phe 
485 



Gly Tyr Arg Tyr 
315 

Arg Thr His Ser 
330 

Lys Asp Pro Lys 
345 

Asn Glu Ala Val 



Gly Val Leu Ala 

380 

Met Glu Glu Phe 
395 

Pro Thr Tyr Asn 
410 

His Glu Gly Leu 
425 

Arg Pro Glu Met 



Leu Gly Trp Gly 

460 

Val Gin Asn He 
475 

He Glu Thr Asn 
490 



Asn Trp Lys Pro 

320 

Thr Ala He Ser 
335 

Pro Thr Arg Leu 
350 

Asp Ala Thr His 
365 

Asp Tyr Asn lie 



Phe Glu Arg Met 

400 

Pro Tyr Thr Glu 
415 

Gin Lys Trp Val 
430 

Leu Glu Ser Met 
445 

Leu Ser Leu Glu 



Arg Glu Leu Leu 

480 

Pro Ala Ala Arg 
495 



Leu Asp Glu Asp Leu Tyr Glu 

500 



<210> 37 

<211> 1440 

<212> PRT 

<213> Homo sapiens 

<400> 37 

Met Glu His Thr Glu He Asp His Trp Leu Glu Phe' Ser Ala Thr Lys 
15 10 15 

Leu Ser Ser Cys Asp Ser Phe Thr Ser Thr He Asn Glu Leu Asn His 

20 25 30 

Cys Leu Ser Leu Arg Thr Tyr Leu Val Gly Asn Ser Leu Ser Leu Ala 
35 40 45 
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Asp Leu Cys Val Trp Ala Thr Leu Lys Gly Asn Ala Ala Trp Gin Glu 
50 55 60 



Gin Leu Lys Gin 
65 

Phe Leu Glu Ala 



Val Ser Thr Thr 

100 

Gly Lys Phe Val 
115 

Arg Phe Pro Pro 
130 

Ala Ala Leu Leu 
145 

lie Met Arg Phe 



Glu Lys Val He 

180 

Gin Phe Thr Tyr 
195 

Glu Lys Leu He 
210 

Glu Gin Met Lys 
225 

Lys Asn .Pro He 



Gly Ser Gin Phe 

260 

Ser Ser Asn Asn 
275 

He Gin Pro His 
290 

Tyr Asp Phe Ala 
305 

Ala Leu Arg Thr 



He He Glu Ala 

340 

Arg Leu Asn Leu 
355 



Lys Lys Ala Pro 
70 

Gin Gin Ala Phe 
85 

Lys Ala Arg Val 



Glu Leu Pro Gly 

120 

Glu Ala Ser Gly 
135 

Asn Gin His Tyr 
150 

Asp Asp Thr Asn 
165 

Leu Glu Asp Val 



Thr Ser Asp His 

200 

Gin Glu Gly Lys 
215 

Ala Glu Arg Glu 
230 

Glu Lys Asn Leu 
245 

Gly His Ser Cys 



Gly Cys Met Arg 

280 

Pro Arg Thr Gly 
295 

Cys Pro He Val 
310 

Thr Glu Tyr His 
325 

Leu Gly He Arg 



Asn Asn Thr Val 

360 



Val His Val Lys 
75 

Gin Ser Val Gly 
90 

Ala Pro Glu Lys 
105 

Ala Glu Met Gly 



Tyr Leu His lie 

14 0 

Gin Val Asn Phe 
155 

Pro Glu Lys Glu 
170 

Ala Met Leu His 
185 

Phe Glu Thr lie 



Ala Tyr Val Asp 

220 

Gin Arg He Glu 
235 

Gin Met Trp Glu 
250 

Cys Leu Arg Ala 
265 

Asp Pro Thr Leu 



Asn Lys Tyr Asn 

300 

Asp Ser He Glu 
315 

Asp Arg Asp Glu 
330 

Lys Pro Tyr He 
345 

Leu Ser Lys Arg 



Arg Trp Phe Gly 

80 

Thr Lys Trp Asp 
95 

Lys Gin Asp Val 
110 

Lys Val Thr Val 
125 

Gly His Ala Lys 



Lys Gly Lys Leu 

160 

Lys Glu Asp Phe 
175 

He Lys Pro Asp 
190 

Met Lys Tyr Ala 
205 

Asp Thr Pro Ala 



Ser Lys His Arg 

240 

Glu Met Lys Lys 
255 

Lys He Asp Met 
270 

Tyr Arg Cys Lys 
285 

Val Tyr Pro Thr 



Gly Val Thr His 

320 

Gin Phe Tyr Trp 
335 

Trp Glu Tyr Ser 
350 

Lys Leu Thr Trp 
365 
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Phe Val Asn Glu 
370 

Thr Val Arg Gly 
385 

Gin Phe He Ala 



Trp Asp Lys He 

420 

Pro Arg Tyr Val 
435 

Pro Glu Ala Gin 
450 

Pro Glu Val Gly 
465 

Glu Gly Ala Asp 



He Asn Trp Gly 

500 

Gly Lys He He 
515 

Tyr Lys Lys Thr 
530 

Leu Pro He Pro 
545 

Pro Val Leu Gly 



Ser Lys His Glu 

580 

Lys Lys Gly Asp 
595 

Asp Gin Pro Tyr 
610 

Cys Val Leu He 
625 

Ser Gly Ser Lys 



Ser Ala Pro Phe 

660 

Thr Thr Ser Glu 
675 



Gly Leu Val Asp 
375 

Val Leu Arg Arg 
390 

Ala Gin Gly Ser 
405 

Trp Ala Phe Asn 



Ala Leu Leu Lys 

440 

Glu Glu Met Lys 
455 

Leu Lys Pro. Val 
470 

Ala Glu Thr Phe 
485 

Asn Leu Asn He 



Ser Leu Asp Ala 

520 

Thr Lys Val Thr 
535 

Val He Cys Val 
550 

Lys Asp Glu Asp 
565 

Glu Leu Met Leu 



He He Gin Leu 

600 

Glu Pro Val Ser 
615 

Tyr He Pro Asp 
630 

Glu Lys Thr Lys 
645 

Lys Glu Arg Pro 



Asp Ser Leu Val 

680 



Gly Trp Asp Asp 

380 

Gly Met Thr Val 
395 

Ser Arg Ser Val 
410 

Lys Lys Val He 
425 

Lys Glu Val He 



Glu Val Ala Lys 

460 

Trp Tyr Ser Pro 
475 

Ser Glu Gly Glu 
490 

Thr Lys He His 

505 . 

Lys Phe Asn Leu 



Trp Leu Ala Glu 

540 

Thr Tyr Glu His 
555 

Phe Lys Gin Tyr 
570 

Gly Asp Pro Cys 
585 

Gin Arg Arg Gly 



Pro Tyr Ser Cys 

620 

Gly His Thr Lys 
635 

Val Glu Ala Thr 
650 

Thr Pro Ser Leu 
665 

Leu Tyr Asn Arg 



Pro Arg Phe Pro 



Glu Gly Leu Lys 

400 

Val Asn Met Glu 
415 

Asp Pro Val Ala 
430 

Pro Val Asn Val 
445 

His Pro Lys Asn 



Lys Val Phe He 

480 

Met Val Thr Phe 
495 

Lys Asn Ala Asp 
510 

Glu Asn Lys Asp 
525 

Thr Thr His Ala 



Leu He Thr Lys 

560 

Val Asn Lys Asn 
575 

Leu Lys Asp Leu 
590 

Phe Phe lie Cys 
605 

Lys Glu Ala Pro 



Glu Met Pro Thr 

640 

Lys Asn Glu Thr 
655 

Asn Asn Asn Cys 
670 

Val Ala Val Gin 
685 



43 



Gly Asp Val Val Arg Glu Leu Lys Ala Lys Lys Ala Pro Lys Glu Asp 
690 695 700 



Val Asp Ala Ala Val Lys Gin Leu Leu Ser Leu Lys Ala Glu Tyr Lys 
705 710 715 720 

Glu Lys Thr Gly Gin Glu Tyr Lys Pro Gly Asn Pro Pro Ala Glu lie 

725 730 735 

Gly Gin Asn lie Ser Ser Asn Ser Ser Ala Ser lie Leu Glu Ser Lys 

740 745 750 

Ser Leu Tyr Asp Glu Val Ala Ala Gin Gly Glu Val Val Arg Lys Leu 
755 760 765 

Lys Ala Glu Lys Ser Pro Lys Ala Lys lie Asn Glu Ala Val Glu Cys 
770 775 780 

Leu Leu Ser Leu Lys Ala Gin Tyr Lys Glu Lys Thr Gly Lys Glu Tyr 
785 790 795 . 800 

lie Pro Gly Gin Pro Pro Leu Ser Gin Ser Ser Asp Ser Ser Pro Thr 

805 810 815 

Arg Asn Ser Glu Pro Ala Gly Leu Glu Thr Pro Glu Ala Lys Val Leu 

820 825 830 

Phe Asp Lys Val Ala Ser Gin Gly Glu Val Val Arg Lys Leu Lys Thr 
835 840 845 

Glu Lys Ala Pro Lys Asp Gin Val Asp lie Ala Val Gin Glu Leu Leu 
850 855 860 

Gin Leu Lys Ala Gin Tyr Lys Ser Leu lie Gly Val Glu Tyr Lys Pro 
865 870 875 880 

Val Ser Ala Thr Gly Ala Glu Asp Lys Asp Lys Lys Lys Lys Glu Lys 

885 890 895 

Glu Asn Lys Ser Glu Lys Gin Asn Lys Pro Gin Lys Gin Asn Asp Gly 

900 ' 905 910 

Gin Arg Lys Asp Pro Ser Lys Asn Gin Gly Gly Gly Leu Ser Ser Ser 
915 920 925 

Gly Ala Gly Glu Gly Gin Gly Pro Lys Lys Gin Thr Arg Leu Gly Leu 
930 935 940 

Glu Ala Lys Lys Glu Glu Asn Leu Ala Asp Trp Tyr Ser Gin Val lie 
945 950 955 960 

Thr Lys Ser Glu Met He Glu Tyr His Asp He Ser Gly Cys Tyr He 

965* 970 975 

Leu Arg Pro Trp Ala Tyr Ala He Trp Glu Ala He Lys Asp Phe Phe 

980 985 990 



Asp Ala Glu He Lys Lys Leu Gly Val Glu Asn Cys Tyr Phe Pro Met 
995 1000 1005 
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Phe Val Ser Gin Ser Ala Leu Glu Lys Glu Lys Thr His Val Ala Asp 
1010 1015 1020 



Phe Ala Pro Glu Val Ala Trp Val Thr Arg Ser Gly Lys Thr Glu Leu 
1025 1030 1035 1040 

Ala Glu Pro He Ala He Arg Pro Thr Ser Glu Thr Val Met Tyr Pro 

1045 1050 1055 

Ala Tyr Ala Lys Trp Val Gin Ser His Arg Asp Leu Pro He Lys Leu 

1060 1065 1070 

Asn Gin Trp Cys Asn Val Val Arg Trp Glu Phe Lys His Pro Gin Pro 
1075 1080 1085 

Phe Leu Arg Thr Arg Glu Phe Leu Trp Gin Glu Gly His Ser Ala Phe 
1090 1095 1100 

Ala Thr Met Glu Glu Ala Ala Glu Glu .Val Leu Gin He Leu Asp Leu 
1105 1110 1115 1120 

Tyr Ala Gin Val Tyr Glu Glu Leu Leu Ala He Pro Val Val Lys Gly 

1125 1130 1135 

Arg Lys Thr Glu Lys Glu Lys Phe Ala Gly Gly Asp Tyr Thr Thr Thr 

1140 1145 1150 

He Glu Ala Phe He Ser Ala Ser Gly Arg Ala He Gin Gly Gly Thr 
1155 1160 1165 

Ser His His Leu Gly Gin Asn Phe Ser Lys Met Phe Glu He Val Phe 
1170 1175 1180 

Glu Asp Pro Lys He Pro Gly Glu Lys Gin Phe Ala Tyr Gin Asn Ser 
1185 1190 1195 1200 

Trp Gly Leu Thr Thr Arg Thr He Gly Val Met Thr Met Val His Gly 

1205 1210 1215 

Asp Asn Met Gly Leu Val Leu Pro Pro Arg Val Ala Cys Val Gin Val 

1220 1225 1230 

Val He lie Pro Cys Gly He Thr Asn Ala Leu Ser Glu Glu Asp Lys 
1235 1240 1245 

Glu Ala Leu He Ala Lys Cys Asn Asp Tyr- Arg Arg Arg Leu Leu Ser 
1250 1255 1260 

Val Asn He Arg Val Arg Ala Asp Leu Arg Asp Asn Tyr Ser Pro Gly 
1265 1270 1275 1280 

Trp Lys Phe Asn His Trp Glu Leu Lys Gly Val Pro He Arg Leu Glu 

1285 1290 1295 

Val Gly Pro Arg Asp Met Lys Ser Cys Gin Phe Val Ala Val Arg Arg 

1300 1305 1310 

Asp Thr Gly Glu Lys Leu Thr Val Ala Glu Asn Glu Ala Glu Thr Lys 
1315 1320 1325 
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Leu Gin Ala lie Leu Glu Asp lie Gin Val Thr Leu Phe Thr Arg Ala 
1330 1335 1340 



Ser Glu Asp Leu Lys Thr His Met Val Val Ala Asn Thr Met Glu Asp 
1345 1350 1355 1360 

Phe Gin Lys lie Leu Asp Ser Gly Lys lie Val Gin lie Pro Phe Cys 

1365 1370 1375 

Gly Glu lie Asp Cys Glu Asp Trp lie Lys Lys Thr Thr Ala Arg Asp 

1380 1385 1390 

Gin Asp Leu Glu Pro Gly Ala Pro Ser Met Gly Ala Lys Ser Leu Cys 
1395 1400 1405 

He Pro Phe Lys Pro Leu Cys Glu Leu Gin Pro Gly Ala Lys Cys Val 
1410 1415 ' 1420 



Cys Gly Lys Asn Pro Ala Lys Tyr Tyr Thr Leu Phe Gly Arg Ser Tyr 
1425 1430 1435 • 1440 
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